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1. INTRODUCT.ION

In PART ONF of the OIL-RPM report the equations of motion were derived ~
~ from first principles and discussed from a fundamental point of view. PART
TWO then described the difference equations, the equation of state, the
constitutive equations and the differencing scheme for velocity gradients
used in formulating the FORTRAN IV program. Here; in PART THREE, the com-
puter program is iisted in detail and the general information necessary tc

e

set up and run problems is provided. A dictionary ¢f terms used in the
program is also included, as well as a number of tables and charts des-
cribing the program in outline form. Forms for setting up a sample problem
are also given. This information provides the user with a capability to

E run his own problems and, in sddition, the intent is to descrit: the code

in enough detail that any changes the user may require can be readily made.

The program is the result of contributions by quite a number of people
whose names are cited in the references. Briefly, the techniques described
here originated from the PIC particle-in-cell method developed at Los Alamoé
) by Evans and Harlow(l) and programmed in machine language. The code was
. rewritten in FORTRAN and modified for application in the ORION program by
Johnson(e) and the General Atomic version was called SHELL. At the
suggestion of B. E. Freeman & continuous version was develcped by Valsh
and Johnson(3) for ine solution of hypervelocity impact problems and called
OIL. It made uce of the equation of state programmed by Tillotsor(h). Tou
develop OIL, the particies were replaced by a continuwously varying mass in
each cell. The capability {1¢ run multi-material problems could pot be con-
veniently reteined (the particles in PIC could be of different meterials).
However, the cost of running problems was sigﬁificantly reduced and the
flow profiles were substantielly smoother, making it practical to run impact
and explosion protlems out to a time when the shock pressure was down tc a
few kilobars. The lowest pressure that could be resolived with PIC was

several hundred kilobars.

In order to compute crzter size from an impect directly, the shear
~ strength of the cratered material had to be accounted for. The necessary
. changes to OIL were made in an experimental way by Johnson, Walsh, and
oo Dienes. 1o 1965. This modified version of OIL was called GIL-RPM.(5)

-y
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Subsequently, when it had been shown that crater size could be cal-
culated with satisfactory accuracy, the progrsm was streamlined by the
authors so it cowd be used in produ~tion rurs, and additional editing
features vere incorporated. The current version has been used in cel-
culating over 50 different problems and the resuits have generally com-
pared well with experiments, amalytical solutions and other hydrodynamic

codes.

>
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2. DESCRIPTION OF THE PROGRAM

The equations of motion are integrated in Phases 1, 2 and 3 which
account for the effect of presswure, transport, and shear stresses res-
pectively. In addition to “hese subroutines, ten others have been intro-
duced for the various peripheral tasks. These include INPUT, SETUP, CARDS,
CDT (computes time step), EDIT, MAP (provides displays), ES (equation of
state), REZONE and ERROR. "RPM" is used to denote both the routine con-
trolling the main flow and the entire program; tie choice 1s genersally
made clear by the context. A summary of the subroutines is given in
Table 1 in the order in which they appear in the listing provided in
Section 6. Included in the table are the names of the subroutines calling
and called by each of the others. A few general comments are made in the
paragraphs below on each of the subroutines.

2.1, RrfM

The overall flow of the program is controlled by KPM, as shown in the
flow chet of Fig. 1. RPM controls whether additional information is
printed at intermediate phases of tae calculation cycle for diagnostic
purposes and debugging. The variable "INTER" controls these intermediate
prints. When INTER = O, no intermediate prints are made. When INTER # 0
EDIT is called and on print cycles EDIT printe are made after PHl and PH3
as well as elter CDW. Detai.s of the Phase 2 calculation are obtsined in
addition to the EDIT prints >y putting INTER = T, which causes printing of
the energy and mass t.ansporced as each cell is processed. For debugging
of Phase 3 difficulties one puts INTER = 99 and thereby obtains detailed
prints of stresses, strain rates and a few other parameters. These options
should be used with extreme caution since an intermediate print uses coun-
siderable paper.

2.2, INPUT

rnstructions for running problems are interpreted by INPUT, which can
either start or restart a calculation. It calls SETUP and CARDS, as neces-
sary, to prescribe the initial conditions and to read the input deck. A
flow chart showing the relation of INPUT, CARDS, and SETUP is provided in
Fig. 2.
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TABLE 1

ORDER COF SUBROUTINES

Name Culled From Calls
RPM - INPUT, CDT, EDIT
PH1, PH2, PH3
INPUT RPM SETUP, CARDS
CARDS INPUT, SETUP --
SETUP INPUT CARDS, ERROR
CoT RFM, EDIT ES, ERRR
ES CoT -
EDIT RPM, ERRCR MAP, RFZONE,
ERRCR, CIT
- MAP EDIT - ) --
PH1 RPM -
Pi3 RPM -
PE? RPM ERROR
REZONE EDIT --
ERROR SETLP, CDT EDIT
EDIT, PH2

fe e == - I T PN S,
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FLCW OF 'THE CONTROL SUBROUTINE "RPM"

IINPUP

Starts problems from restart
dump tape or calls SETUP.

v

eoT

Determines DT for the
next cycle. Calls ES.

v

EDIT

Makes prints and tape dumps
and calls MAP at regular in-
tervr L., Checks energy con-
servation. Calls REZONE if
REZ = 1. (See PHASE 2)

+
PHASE 1

Calculates new velocity
and internal energy due to
pressure gradient.

.

~ Call EDIT if INTER
=1, T or 99.

-
PHASE 3

When CYCPH3 >0, calculates
effect of shear stresses.
(CYCPH3 = number of sub-

cycles in PH3.)
¥

Call EDIT if INTER
‘:{."701'990

PHASE 2

Calculates new values of

.} mass, velocity and internal

energy resulting from trans-
port of mass. Triggers
REZONE (sets REZ = 1.) if
flux out grid is > V7.

L wap ]

e wm- wm e

SKETUP

Provides initial conditions
for impsct or explosion
problems.

l

4

CARDS
Reads input deck.

ES

Equation of State P(I,p).Cal-
culates rressure in each cell,

REZONE

Enlarges grid and cell dimen-
sions. Lumps 4 014 cells
into 1 new one. Adds cells at
top and right of grid.

Prints displays of velocity,
pressure, density and

internal energy contours.

ERRCR

Cailed by SETUP,
CDT, EDIT or PH2
in case of exror.

Called by RPM
in main sequence

Called by a
subroutine

Fig. l-~¥low chart of main sequence

e m———




FLOW DIAGRAM OF INPUT,CARDS AND SETUP

SUBROUTINE INPUT

SUBROUTINE CARDS

SUBROUTINE SETUP

READ I0 MEADING [CALL

READ ist DATA CARD

LARD

(YES)

ARE
WE DOING
A RESTARTY

CARDS

ONLY, SINCE IT HAS A
"1™ IN COLUMN ONE

RETURN

1S Z(183)
<0?

CARDlS

CALL SETUP

READ OATA CARDS LP
TO AND INCLUPING
THE SECOND DATA
CARD WITH A "1I" IN
COLUMN CNE

S

1. COMPUTEI DX,0Y ARRAYS
2. COMPUTE "CELL" BOUNDARIES
OF TARGET AND PROJECTILE
INITIALIZE AMX, U, V, AIX
AND P ARAAYS
4. COMPUTE TAU ARRAY ',
SET EYH =0; DEFINE PIDY s w

3.

V

8. DEFINE PROPERTIES OF EACH
CELL IN SPHERE

6. DEFINE PROPERTIES OF ALL
CELLS NOT IN SFHERE

N COLUMN ONE

Fig. 2

- L]
READ DATA CARDS CALL  (YES ’:’55&?
UP TO AND IRCLUDING CARDS 1S 2 (i6s
NEXT DATA CARD >(ot’
wWITH A “1" ¥
1 COLUMN ONE
CALCULATE ETH (TOTAL
| RETURN THEORETICAL ENERGY )
WRITE THESE ARRAYS ON TAPE 7»
Z,U0 v, AMX, AIX, P, X, TAY, JPM,
v, XP, YP, OX, DY
READ TAPE 7 RETURN
STORE INITIAL  [™ o
CONDITIONS
~ 1 READ OATA
r__L._\ INCLUDING. LAST
CALL CAR INCLUDING LAS)
\SALL CARDS CARD WITH A "
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The reading of the input deck is called by this simple subroutine.
Details are given in Fig. 2.

. 2.4. SETUP

The initial conditions for running problems are generated by SETUP.
The most commoniy used options are those in which e sphere or a cy.inder
(celled the projectile) hits a targe* of finite thickrss. The target of
infinite thickness is an important special case. Another option is a
gecmetry in which a ‘sphere hits a thin plate (called the projectile) which
has a filler behind it (typically void or of underdense "foamy" material)
and then hits g second thin plate behind the filler. Further details are

given in Section 3 describing how to set up various problems.

In an earlier report(3) describing the OIL code a description and
“ORTRAN listing of a special generator code, CILAM, was given. This program
provides a very general method for specifying initial conditions and for
setting up OIL-RPM problems. A few changes in CIAM are required to make
the write statements for the CLAM dump tape competible with tﬁe READ state-
ments in OIL-RPM,

2.5. CDT

The principal function of this subroutine is tc compute a time step
which ensures stability of the finite difference equations. This is done
by finding the minimum of D/w'for all the cells. Here D denotes the mini-
mum of the radial and axial cell dimensions, and w denotes the maximum of
the radial velocity, axial velocity and sound speed. For vaporized material
sound speed is computed by vﬁ;575. and for solid msterials by the approxi-

mate relation C = C. + B /P where p is the pressure in the cell. The co-

0
efficient B is obtained by determining a typical slope for the isentropes

in Ref. 4 and using the relation
C =V /-dpsdv

to evaluate B-at a particular point. The pressure asray is updated in CIT
by caliing the equation of state subrcutine ES.
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The array JPM(I) which determines the locaiion of the pressure maxi-
mum and hence the cells cn which deviator stresses act is also computed in
CDT.

Unrealistic behavior in free surface cells containing a small amount
of mass would occur, in the absence of a special treatment, when & neighb-
boring cell has a high pressure. This causes large sccelerations of the
rass in the cell containing a free surface, and eventually velocities which
are physically unrealistic. This difficulity is alleviated by reducing the
vressure computed by the equation of state by a factor which is the ratio
of the smallest mass in an adjacent cell to the mass in the cell itself.
This factor reduces the pressure at the interface to a value which accounts

for *he position of the free surface.
2.6. ES

The equstion or state subrouti:z is called vy CDT to evaluate the
pressure &5 a function of density and internal energy. The general method
was originally described in Ref. U4, but a number of modifications bave been
made siance that repert was written. A general discussion is given in
Section 4 of PART TWO. Values of the parameters for a number of materials
are listed in Table 2. Parame:rers for some materials not given in Ref. 4

are supplied irn Refs 6 and T.

2.7. FLIc

The pressure, velocities, deasity, specific internal energy, and mass
for each cell are displayed by EDIT in a "long" print. It also prints out
the total iaternal energy, xinetic energy, axial and radial momentum and
mass above and belcow a dividing line which is the top of the cell whose J
index is JPRUJ. The changes in encrgy due to evaporation and losses out
the boundzries are also accounted for in the EDIT prints. The crater depth

is calculated by "packing down" material in each column to its normal
density. This describes in a rough way the extent of the crei.r even while

it still contains low density materisl. -

“Short" EDIT prints display the integrated quantities, and the cell
varisbles for the one collun of cells that is adjucent to the sxis. These
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short prints require only a few pages of printing, and hence are normally

called for at more freguent intervals than the "long" prints.

Tracer points are positioned at the center of every other cell in
SETUP, and the positions of these points are updated in PH2, The current
position of each tracer point is printed in ooth the long and the short
rrints, providing the basis for a lagrangian description of the flow. The
positions are written on the restart dump tape and can te used by plo’
routines to make a plot of material deformation.

2.8. MAP

This sburoutine is called by EDIT and displays the properties of each
cell in the active grid using an alphabetic scale, One obtains contour
maps of the density, pressure, radial and axial velocities, and internal

energy in the active grid.
2.9, PrHl

The effect of the pressure gradient in updating the velocities and
the internal energy is computed here., The calculation method is described
in detail in Section 3.2 of PART TWO.

2.10. PH3

The deviator stresses acting on each cell edge and the hoop stress
are determined in Pil and the resulting velocity and energy increments are
computed. Details are given in Section S5 of PART TWO. If CYCPH3 is -1,
Phase 3 is bypassed and the effect of strength is not accounted for in the
calculation. In this case the code is "hydrodynamic" in the classical sense,

211, P2

Mass transport and the associated flux of momentum and energy are
accounted for in PH2. The tracer points are also moved with velocities
obtained by a simple weighiing scheme.

2.12, REZONE

The masses of four cells are lumped into one in this subroutine. The
JoM, DX, DY, X, Y, and TAU arrays are adjusted accordingly. Momentum and

total energy are conservad, thereby converting scme kinetic energy into

10
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internal in a process loosely called "thermalizing." Every other tracer
point is deleted in rezone, and new tracer points are placed in the added
cells, retaining constant the total number of tracer points.

2.13. ERROR

This sutroutine, which is calied in the case of certain error condi-
tions tested on by the code, prrints a message identifying the error condi-
tions, calls EDIT for a long print and tape dump, and then calls EXIT.

2.1k. TAPE DUMPS

Each OILPRfM tape dump consists of eight or nine records depending on
whether tracer pcints are used. (See list below.) The first record con-
tains three words: 555.0, the value of CYCLE at the time of the dump, and
the value of N3 (N3 = 1 when tracer points are used; otherwise, N3 = O).
The last record also contains three words: 666.0, 666.0, 666.0. However,
before each dump after cycle O, TAPE 7 is backspaced one record and this
last record is written over. Therefore, this last record remains only on

the last Gump of a run and in that case is followed by an erd of file mark.

On cycle O, after all input cards but the last have been read and the
properties of all cells have been defined, SETUP does a tape dump. There-
after, all tape dumps are made by EDIT at set intervals defined by NDUMPT.
However, when NODUMP # 0. all tape dumps after cycle O are suppressed.

This makes it possible to restart a problen from a dump tape without writing
on the dump tape which is sometimes useful in special studies.

Record Number Description
1 555.0, CYCLE, N3
2 2(1), I =1, M2T
3 u(1), v(1), AMx(1), AIX(I),

P(I), I =1, KMAZ

x(0),(x(1), TAU(T), JPM(1),
I =1, IMAX)

Y(I), I = 0, JMAX

6 ((xe(1,9), ¥P(1,3), I =1, II),
J=1, JJ)

DX(I), I = 1, IMAX

DY(I), I = 1, JMAX

9 €66.0, 666.0, 666.0

f

\1
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3. SET-UP OF PROBLEMS

Most calculations performed with the OIL-RPM code involve either a

sphere or a cylinder hitting a target. Since the cylinder (which is called

e "projectile" in the code) can be stationary, the set-up can also provide
for a sphere hitting a two-layer target with or without filling matexrial

between the layers, as sketched in the diagram below.

The geometries described by the code are limited by the following

requirements:

1. The Y-axis of the "sphere" must be on the Y-axis of the grid,
i.e. the ccde cannot setup problems involving toroids.

2. The center of the sphere must coincide with a cell boundary.
(Note: the center can be at the origin of the grid.)

3. The edge of the sphere shouid be contiguous with the projectile
or target.

L. The projectile package is assumed to be below the target
package.

Se The fille- material can t. placed only between the projectile
package and the target package and extends out toc the right
boundary of the grid.

6. The right and top boundaries of the grid are transmittive,
although the bottom boundary can be either reflective or
transmittive.

Target
\\ \\ Fillef\\ \\> \\ } density of material is RHOFIL
Projectile
Sphere _//
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The input cards for setting up an OIL~RPM problem define (1) the
dimensions of the grid as well as the packages (sphere, projectile, and
target); (2) the properties of the packages (density, velocity, and specific
internal energy); (3) the physical constants used in the equation of state
and yield-strength calculation; (4) the calculational constents used in
defining various cutoffs and flags; (5) the frequency of printing and of
writing on the restart tape; and (6) the time or cycle at which to stop
executicn.

Most of the input variables are equivalenced to an element in the
Z-array, the first array in Blank Common. The variables, therefore, are
identified on the input cards by their location in Blank Common (i.e., in
the Z-array). The list that follows gives the variable name associated
with each input number, its location in Blank Common, and a brief descrip-
tion of its function in the code.

Following this list will be a discussion of the format and order of
the input cards, and the RPM Setup Sheets 1llustrating the input for a
typical impect problem.

3.1. DEFINITION OF RPM INPUT VARIABLES

3010 1. Identification

Variable Location in

Name Blank Common Definition
PK(1) 151 The problem number can be any number with at

most 2 places to the ieft and at most 4 to
the right of the decimal point. (Range:
00,001 to 99.9999)

PROB

’.l

The problem number is repeated if this is a
new problem Just being set up. (It is not

repeated for restarts from tape. See "RPM

Input for Restert.")

13
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3.1.2. Dimensions

Variable Location in

-

Name Blank Common Definition
IMAX 33 The number of columns in the calculational

mesh. IMAX € 50 for the standard version.
Unless IMAX = 1 for 1-D problem, IMAX pust

be even in order to rezone the grid.

JVAX 35 The number of rows in the calculational mesh.
In the standard version JMAX < 100, and IMAX
times JMAX £ 2500, JMAX must be even to

rezone the grid.

11 47 The right-most column to be calculated in-
itially. It should be two columns beyond
the last column with non-zero energy
(kinetic or internal). (Il s IMAX)

12 L8 The top row to be calculated initially. It
should be two rows above the last column with
non~zero energy. (I2 < JMAX)

Il and I2 define the "active grid." Il and I2

are automatically adjusted as the problem runs.

DXF 136 The value of all the DX's if DX is constant.
DYF 137 The value of all the DY's if DY is constant.
X(1) 269 The number of cms. from the axis to the right

side of column I. The x-array is included in
the input deck only if the radial dimension

of the cells varies.

Y{J) 166 The number of cms. from the bottom of the
grid to the top of row J. The Y-array is
included in the input deck only if the axial

dimension of the cells varies.

14
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3.1.3. Projectile

Rerremct " o
T, & )
(]

gé‘ Variable Location in
:gg Name Blank Common Definition
4 .
% - PRYBOT 67 The number of cms. from the bottom of th. grid
% to the bottor of the projectiie.
; ' PRYTOP 68 The number of cms. from the bottom of the grid
to the top of the projectile.
PRXRT 69 The number of cms. from the axis to the right
of the projectile.
VINI 112 Initial axial velocity of the projectile.
PROJU T3 Initial radial velocity of the projectile.
PROJI 16 Initial specific internal energy of the
projectile,
- RHINI 111 Initial density of the projectile.
3.1.4. Target
Variable Location in
Name Blank Common Definition
TAYBOT 86 The number of cms. between the bottom of the
grid and the bottom of the target.
TAYTOP 89 The number of cms. between the bottom of the
s grid and the top of the target.
TAXRT 107 The number of cms. between the axis and the
right of the target.
TARGV 52 Initial axial velocity of the target.
TARGI T2 Initial specific internal energy of the
target.
RHINIT 15 Initial density of the target.
3

!
»¢
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3.1.5. Sphere

Variable Iocation i
Name R'=nk  Common
RADIUS 162
YCENTR 163
VINSPH 102
SIESPH 101
RHOSPH 100
RHOOUT 1G3

3.1.6. Filler

Variable
Name

location in
Blank Common

RHOFIL

3.1.7. Phyrical Constants

51

Variable Location in

Name Blank C’ommon
VDM 21
cz;:ao(yo) Lz
STKL( Y, ) 1%
STK2(Y2) 25
STEZ(E,) 29

vefinition
The radius (in cms.) of the sphere.

The number of cms. from the bottor of the
grid to the center of the sphere. (Note: The
center of the sphere must be on a cell

boundary end on the axis of the grid.)
Initial axial velccity of the ephere.

Initial specific internal energy of the

sphere.
Initial density of the sphere.

Initiel density of material in the outside
part of a cell cut by the sphere boundary.

Definition

Ianitial density of material between pro-

Jectile and terget.

Defirition

The lowest compression of material considered
"solid." If p/p, < AMDM, and material is cold
{specific internal erergy < ES’) stresses

and pressure are zero.

Parameters used in yleld-strength equation:

Y= (Yo + Yiu + Y®) ¢« (1 - E/E,) vhere

b = p/Po - 1, and E = specific internal

energy.

However, (1) If Y < O, stresses are set to O.
(2) If E > E,, then Y = O.
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Variable Location in
Name Blank Common
BRAR 149
RHOZ 115
ESA(a) 116
ESEZ(Z,) 17
ESB(b) 118
ESCAPA(A) 119
ESESP(ES’ ) 120
ESESQ(ZSQ) 12
ESES(ES) 122
ESALPH(a) 123
ESBETA(B ) 124
ESCAPB(B) 125

Definition

A constant used to epproximate sound speed for
the calculation of DT. C =y + B * /P(X) ,
vhere Co = JA/po .

The normal density of the materisl. This
value is used in the equation of state, the
calculations of PMIN and Co’ the strength
calculations, and the "slaving" process.

Gruneisen ratio at high energy, )
~ .5,

A constant in Gruneisen ratio.
A constant in Gruneisen ratio.
Bulk modylus.

Heat to vaporize naterial;

must be larger than ESES. Equation of

State con-
Used to test whether material | stants, See
is "cold;" usually identical Ref. L or
’ 1y iden Section U,
to ESESP. PART THO

Heat to bring materisl to
vapor temperature; must be
smaller than ESESP.
Usually S.

Usually 5.

Usually of the same order as A. J

3.1.8. Calculational Constants

Variable Location in
Nare Blank Common
RHOMIN 138

Definition

The smallest density a cell can have and still
influence the calculation of DT. (Usually
RHQMIN = RHOZ * 1073.)

7




Variable Location in
Name Blank Coummcn
DMIN 2l

DTMIN 1kh

EVAP 75

ROEPS 110

STAB 139

Definition

The allowable relative error in the energy
sume The error is the difference of the
current totel energy of all the cells and
thc total energy computed on cycle zero but
adjusted for energy "evaporated” and lost
scross boundaries. The relative error is
the difference divided by the total energy.
If it exceeds DMIN, ERROR is called and the

calculation 1is terminated.

~

The minimum value of DT (after STAB = FINAL)
for the calculaticn to coantinuvi. DIMIN may

be zero.

Tris variable controls the “"evaporation" of
mass. If p < EVAP * RHINI, the cell mass is
evaporated. The mass, energy and momentum
of evaporated cells are accumulated in P§2
and printed in EDIT. (Usually EVAP = 107 '.)

The "round-off epsilon" i1sed in setting to
zero certain calculated differences which

could be due simply to mechine r>wad-off.

(Usually ROEPS = 10°2 or 107°.)

The stability fraction used in determining DT.
The input value of STAB is its initial value.
If FINAL > O., STAB 1s doubled on each cycle
until it equals FINAL. However, if FINAL = O.,
the initial value of STAB is used throughout
the run. STAB is usually < 10'3, but when &ll
the energy is initialily internal, setting

STAB ~ lO°8 is recommended.

18
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Variable Location in

: Name Blank Common Defirnition

1 . —————

H i FINAL 13 FINAL is used in determining DT. If FINAL is

% . > 0., then it is the largest value the stabile

o

AR
.

ity frsction (STAB) #ill have. If FINAL
= 0., the stability fraction will have the

same value for each cycle. (FINAL is usually
- oho)

v

[
U.

JSTR 25 JSTR (J strongth) gives the value of I2
(active grid, J direction) at which stress
calculations (PH3) are turned on and tensions

are allowed.

N6 56 N6 specifies the J index of the cell behind
which tensions (negative pressures) are to
be allowed. If N6 = 0., tensions are allowed B

. everywhere.

CYCPH3 TO CYCPH3 = -1. if no stress calculation is
. wanted. Otherwise; it is the number of sub-
cycles of PH3 per time step. (Usually about k4.)

NUMREZ 12 The maximum number of times the grid will be

rezoned.

NMPMAX 85 The maximum number of tracer points to be
used. -

Y2 81 Y2 = -2, if trecer points are to be calculated.
Y2 = 0. if nc tracer points are to be calculated.

REZFCT T1 REZFCT = 1. if rezones are allowed.
REZFCT = Q. if rezounes are notv allowed.

Ssk 130 Ssh = 1. if a rezone is to be forced on the
second cycle cf a run. (Often used co test

the setup of problems to be rezoned.)

19
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Veriable Location in

Name Blank Common
SN 65
CVIS 7
INTER 87
IVARDX 33
IVARDY 54

~ A, - O s Bev wome: . s

Definition

SN = 0., if negative specific internal energy
is to be set to zero.

SN = 1., if negative specific internal energy
is to0 be left along.

CVIS = C., if the bottom boundary of the grid
is to be reflective,

CViS = -1., if the bottoxr boundary of the
grid is to be transmittive,

INTER = 0., gives no intermediate prints.
INTER = 1., gives EDIT prints after PEL and
PH3, as we.l as CDT.

INTER = 7., gives, in addition to the extra
EDIT prints, details of PH2 calculations.
INTER = 99., gives, in addition to the extra
EDIT prints, details of PH3 stress and strain

rates,

CAUTION: INTER = 7., or = 99., gives many
pages of output,

IVARDX = 0., if DX is constant and the X array

is to be calculated from the value of DXF.

IVARDX = 1., if DX varies and the X array is

included in the input deck.

IVARDY = 0., if DY is to be constant and the

Y array is to be calculated fram the value

of DYF.

IVARDY = 1., if DY varies end the Y array is

included in the inputl deck.

20
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3.1.9.

. Varicsble
Name

Output

Location in
Blank Common

: JPROJ

PRDELT

IPCYCL

PRLIM

e

PRFACT
2 NUMSCA

NFRELP

kL7

L6

Definition

JPROJ 1s usually assigned the value of J at
the top of the projectile. In EDIT, JPROJ 1is
used as the zero in calculating the crater
depth and is the division for the printout of
total energy, mess and momentum.

The nunber of seconds between EDIT prints
when printing on time. Otherwise O.

The number of cycles between EDIT prints
when printing on cycles. Otherwise O.

PRLIM is the time or cycle at which the EDIT
print interval is to be increased. PRLIM is
muitiplied by PRFACT each time the print
interval is adjusted.

The factor by which the print interval s
increased. FPRDELT (or IPCYCL) and PRLIM are
multiplied by PRFACT when T = PRLIM.

NUMSCA 1is the number of times the code will
increase ihe interval time (or number of

cycles) between EDIT prints.

NFRELP indicates the frequency of "long" EDIT
prints. (A "long" print gives the velocities,
pressure, mass, energy, density, and compres-
sion of all cells in the active grid; the
short" print gives this information only for
the cells in the first column of the active

grid.) A "long" print will occur every NFRELP

short prints.
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Variable Location in
Na e Blank Common
NDUMPT 6
NODUMP 9%

3.1.10. Stopping

Variable Location in
Name Blank Common
ICSTOP T
TSTOP 50
7(150) 150

Definition

NDUMPT indicates the frequency of "tape dumps,”
where most of Blank Common is written on an oute
put tape. A tape dump will occur every KDUMPT
EDIT prints. These "tape dumps™ are used for
restarting problems and for msking automatic
plots of tracer points.

NODUMP = 1. allows the user to pick up a run
at some intermediate point on the restart
tape without writing over the subseguent
dumps on that tape.

Definition

The cycle for execution to stop when stopping

on cycles.

The value of T for execution to stop when
stopping on time rather than cycles. NOTE:
This card, because of its "1" in column onme,
must always be included in the initial input

deck. If stopping on cycles set to zero.

Dummy end card. Used in the RPM input deck
for setting up problems. (Do not include this
card in an input deck when resterting a
problem. )

3.2. FORMAT AND ORDER OF OIL-RPM INPUT CARDS

Except for the ID header card, all RPM input cards have the same format

and are normally punched on T-word Gaata cards.

The RPM setup sheets provide the information to be punched in Col. 1,
Cols. 2~6, and Col. T for each input variable. The values of the variables .
are punched in the seven 9-space fields in Cols. 8-T70. These values must

22

v e




be punched with a decimal point even when they define integer variables.
If the E-format is used, the exponent must be right-adjusted in the field.

Only those variables which occur in consecutive order in Blank Common can
be punched on the same card.

COlS. l?’

Col. 1 Cols. 2-6 col. T Cols. 8-16] 25 etc.
Punch "1" on N Number of | Z(N) Z(n+1)
first and last Location in variables Value of |Value of
two cards of deck. Blank Common | being variable |variable
(See Setup Sheet.) |of variable | defined on | equi- equivalenced
Punch "2" on all defined in this card. | valenced |to Z(N+1).
cards defining Cols. 8-16. to Z(N).
integer variables.
Otherwise no punch. b

For a normal setup deck, the only data cards which must be in a
specific order are those listed on the Setup Sheet with a "1" in column
one, and they must be the first and the last two cards in the deck.

3.3« OIL-RPM INPUT FOR "SPECIAL SETUPS"

The properties (density, velocity, internal energy) of each cell are

defined by the subroutine SETUP according to the input parameters associated

with the sphere, cylinder, filler and target (e.g., SIESPH, VINI, REOFIL,
TARGV). The RPM "special setup” allows the user to assign & special mass
Lot density), velocity or internal energy to specific cells in the grid.

To assign special properties to a specific cell the uszr must do the
following:

l. Fine the I and J of the cell, then compute its K-index.
(K=(3- 1) IMAX + I + 1).

2. TFind the location in Blank Common of AMX(K), U(K), V(X), and
AIX{K), whichever is being specifically defined. (See Table 3,
page 26, "Location of Arraysin Blank Common.")

3. Using the format of the other RPM input cards, punch & card with
the location and value for each property being assigned.

Precede these input cards by a flag card which has a "1" in column )
one and which sets Z(164) = PK(14) = 1. (See Figure 2, page " Flow
Disgrams of INPUT, CARDS and SETUP.") Place the special input cards in the

a3




RPM input deck just before the card that defines ICSTOP(Z(7)). The flag
card (PX(14) = 1.) must be the second card with a "1" in the column one in
the input deck.

BXAMPLE: Suppose one column of cells in the target next to the axis
is to be empty. The targe® is to range from J = 5 to J = §,
and IMAS = 10. (NOTE: This problem requires special input
because RPM places all packages next to the axis of the grid.)

AXIS
Js8
. TARGETY
supm:o-/
CELLS
Jz8
PROJECTILE
IMAX = 10
¢ 1. Compute the K-index of the empty cells.
I=1, =9, K=4¥10+1+ 1 =142
I=21, J=6 K =52
I=1, J=17 K = 62 N
I=1, =38 K=1T2

2. Find the location in Blank Common of members of the AMX array
which store the masses of these cells. Table 3 indicates that 482 is the
locatior of AMX (1) in Blank Common.

24
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; Variable Name Location in Blank Common
- ) AMx(k2) 523
3 AMX(52) 533
: ) AMX(62) 543
1 AMX(72) 553
g ) 3, The input deck would be organized as follows:
Description Col. Col. Col. Col.
e of card 1 2-6 T 8-16
3
-t ID CARD IMPACT
- PK(1) 1 151 1 3.2
2 Z(1)=PROB blank 1 3.2
%; . L] L] *® >
- NODUMP 2 % 1 0.
PK(14) 1 164 1 1.
] : AMX(42) blank 523 1 0.
: AMX(52, blank 533 1 o.
: AMX(62) blank 543 1 0.
AMX(72) blank 553 1 0.
1 ICSTOP 2 7 1 0.
3 TSTOP i <0 1 1. - 06
3 Dummy End 1 150 1 0.
i
a5
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TABLE 3

LOCATION Of ARRAYS IN BIANK COMMON¥*

Vs e @

Name of Array

Location of First Member of Array

z
PK

YY Note: YY(1) = Y(0)

XX Note: XX(1i) = X(0)
DDX Note: DDX(1) = DX{0)
DDY Note: DDY(1) = DY(O)
AVX

AIX

U

v

P

TAU

JPM

UL

PL

Xp

YP

CMXP

CMYP

1
151
166
270
32k
378
482

2384

5486

7988
10490
12992
13044
13096
13300
13504
14830
16156
16161

* These location numbers should not be used if the dimension of any

array in Blank Commecn is changed.
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L. SAMPLE PROBLEM

The impact of an aluminum sphere on a terget of like material was
described in an earlier report,(s) and the setup of the problem will be
described in this sectic~ as an example. The sphere diameter was 4763 cms
(3/16 in.), and its velocity was T.35 km/sec. The zoning was chosen sO
that thne sphere radius contained exactly 6 cells, the free surface of the
target was 16 zones above the bottom of the grid, and the cells were squere.
It was found that after 16 microseconds the velocities were down to a value
where the subsequent material motion would be negligible. The grid was
rezoned twice during the computation. About two hours of computer time and
about 450 cycles were required to complete the problem.

Details of the setup are given by the OIL-RPM Setup Sheets which list
the appropriate values for the input parameters and describe the format of
the data cards. Also, the main section of the printed output are illus-
trated and briefly discussed in addition to the control cards for the
UNIVAX 1108.
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L,1. OIL-RPM Output

The pages of OIL-RPM output which follow were produced by the sample

probler,

“Standard Crater," described above. The printed headings make most

of tne listing self-explanatory. Sections needing further description are

nurbered in the listing and discussed below.

1.

2.

The first few pages of the output for a setup run* displaey the
input deck snd describe the initial conditions of the problem.
(Soch time the CARDS routine is called "INPUT CARDS" is printed.)

When & sphere is placed, SETUP assures that the value of YCENTR is
on a ¢ .1 poundary and prints the input and adjusted values of
YCENTR.

On every cycle subroutine CDT prints the value of T, the time, snd
DT, the time step. The integers following "CDT" in the printout
are the I and J of the cell controlling the time step. MAXCUV
represents the maximum sound speed or velocity in the active grid.
Likewlse, MAXUV represents the maximum velocity. UMIN and PMIN
are velocitiy and pressure cutoffs, respectively, used in MAP and
PHe.

The first page printed by EDIT gives the total energies, mass end
momenta cf the ceils above the JPRCJ row and of the cells below
the JPROJ row. (JPROJ-is an input parameter, usually the J
of the top row of *the projectile package.)

and i

o]

On each cycle EDIT calculates the relative error in the total
eneryy sum. On print cycles EDIT prints the maximum error cal-
culated and the number of the cycle in wiich the mavimum error

occurred.
The total work done due to stresses calculated in PH3 is printed

under "PLASTIC-WORK."

Also printed is a running total of the mass, energy,and exial 1d
radial momentum lost wnen material crosses a transmittive bo: udary

or is "evaporated" in PH2.

*For a restart run only the input deck is printed.
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*

K3
-3

"J OF PRESSURE MAXIMUM" describes the shock front by giving
- the location of the peak pressure in each column.

SRR ey Lot | itz [ttt B

. 9. The trgcer point coordinates are printed in centimeter units. The

T 2

- I and J of the cell in which a tracer point originated is elso

E rinted. This enables the user to follow the movement of a given

- s : tracer point. However, if the mass of a cell is "evaporated" the
3 : coordinates of the tracer points in that cell are set to zero and

] ‘ ’ thereafter are not printed out.

10. The range of values assigned to the symbols on the contour magps
are adjusted as the calculation proceeds. Therefore, & given
symbol in the comprecsion map, for instance, does not represent
the same compression from one print to the next. A negative
pressure, velocity, or interral energy is denoted by a symbol

representing its absoluie value and preceded bty & minus sign.

2 K 11. The crater depth is measured from JPROJ. After a crater is formed,
é the negative values for the crater depth will describe the crater's
3 . "1ip". The volume of thLe crater s printed along with the volume

' of a hemisphere of radius equal to the crater's depth in column

Cnie.

12. The J-index, radial velocity, axial velocity, pressure, mass,
density, specific internal energy, ccmpression. and distance (in

é cms. ) from the bottop. of the arid are printed for non-empty cells.

The “long" EDIT print lists these proper’.es for every colum of

the ective grid, whereas the "short" EDIT print describes the non-

. empty cells in column one only.

13. Several error conditicas are tested for during execution, and when
one is detected, subroutine ERROR is called. ERROR in turn
identifies the error test, prints the entire Z-array, and calls

TOFTRITY

EDIT to do a long print end tape dump before stopping.
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P ‘ L.2. UNIVAC 1108 CONTROL CARDS
- K v ASG P = 1184 Program Tape
S v ASG T = 2213 Restart Tape#*
] ‘ v XQT CUR
S| N ™
) TRI P
S " 700
Z VP HDG STANDARD CRATER
E v XQT RPM
STANDARD CRATER

1 151 1 13.735 '

65 1 1.0 \ Input deck

. 1 50 1 1.0 -06 |

* "gn assign a drum area for tspe durnps instead of a tape by using:
VD ASG 7 = 10000C

Sy
: W
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5. RESTART OF PROBLEMS

Feriodic:.iy during & calculation RI"' writes on tape the problem para-
meterg and the current state of the materi i in each cell. By reading this
- tape the user can "restart” and continue & -alculation from an intermediate
point. Because the initiel conditions ar- saved on cape, SETUP is not called
and the following three cards are the only ones which must be in the restart

input deck:

Description Col., Col. Col. Col. Col. Col.
of Card 1 2-6 7 8-16 17-25 26-3k
ID CARD IMPACT

PK(1),PK(2), 1 151 3 3.2 88. -1,
PK(3)

TSTOP 1 50 1l l. - 06

PK(1) = The same problem number used when the problem was initially
setup. (NOTE: This can be any number between 00,0000 and
9?-9999~)

PK(2) = The restart cycle number. The problem can be restarted on arcy
cycle which is marked as & tape dump cycle in the printed output.

PK(3) = The restart flag. If it is -1. EDIT makes a long print of the
restart cycle. However the user may wish to avoid making a
long print on the restart cycle. Ee can do this by setting
PK(3) = -2.

TSTOP = The new time at which execution will stop.

Other varisbles besic :. TSTOP may be redefined when restarting a problem.
The copy of the "Setup Sheet for OII~-RPM Restarts" on page Ll lists those
variasbles most likely to be redefined at en intermediate point in the cal-
culation.

The cards in & restart input deck can be in any order as long as the
first card is the ID card, the second card defines PK(1), PK(2) and FK(3)
and has & "1" in column one, and the last card has a "1" in column ocne.

42




Examples:
1.

Description Col. | Col. Col. | cel. Col. col.
of Card 1 2-6% 7T 8-16 17-25 20~3k
ID CARD IMPACT 1

PK(1),PK(2) 1 151 3 2.1 32. -1.
Pr{3)

INTER 2 87 1 0.

RHOMIN 138 1 1. -03

ICSTOP 2 7 1 135,

TSTOP 1 50 1 0.

2.

Description Col. Col. Col. Col. Col. Col.
of Card 2 2-6% T 8-16 17-2° 26-34
ID CARD IMPACT =

PK(1),Pr(2) i 151 3 35.013 2016G. -2,
PK{3) .

TSTOP 1 50 1 1.0 =05

3.~

LCescription Col. Col. Col. Col. Col. Col.
of Card 1 2-6* 7 8-16 17-25 26-34
ID CARD IMPACT 3

PK(1),PK(2) 1 151 , 3 8.2 128. -2,
r&?)

ICSTOP 2 7 1 200,

TSTOP | 1 50 1 o._ {

#A11l nuubers must be right-adjusted within ok~ field.
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6. LISTING OF THEF FORTRAN IV PROGRAM

This section consists simply of & iisting of the FORTRAN IV prograw.
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0o 060

OONnOo

o0

Y ﬁ}

OO0 OOO0

OO0

RPM

P N e

DIMENSION AMX(2502) 2AIX(2502)+U(2502) »V(2502) +P(2502)
1 X(52) P XX(54) ' TAU(S2) JPM(52)
2 Y(io2) pYY(104) »FLEFT(102)» YAMC(102)» SIGC(102)¢
3 GAMC(132)»
4 PK(15) 2{(150) ’
5 XP(26952) ¢ YP(26951)
6 PL(204) ULC204) PR(204)
7 RSN{(52)»  RST(52)¢
8 CMXP(5) +CMYP(5) 21IJ(5) rJK(5) ’
9 DX(52) +DDX(54) +DY(102) DDY(104) » :
% SNB(S2) +STB:52) rUK(52¢3) 2VK{(52¢3) +RHO0(52:,3)
*xx DIMENSIONED ARRAYS
*xxx Z=BLOCK IS SAVED ON TAPE.
COMMON Z
COMMON PK
COMMON YY» XX
COMMON DDXe DDY
COMMON AMX» AIXe Us Vo P
COMMON TAU» JPM
COMMON UL PL
COMMON XP YP» CMXP, CMYP
*xxx NON~-DI'‘ENSIONED VARIABLES
COMMON AlD P AMMV  pAMMY  2AMPY +AMUR +AMUT +AMVR o
iAMVY ¢DEL-. ¢DELER +DELET +DELM +DTODX +»DXYMIN,EAMMP »EAMPY o
_2E ERDUMP» 1 13 ? IWS N 'K v KA K8 f
SLL +MD ' ME P MZT #NERR #NK ' NPRINT» )
4NR ' NRZ eNULLE +PIDTS »SIEMINeSNR ?# SNT ¢STK. e SOLID »
S5SUM ¢t TESTRH, TWOPI »URR 'WS 1 WSA e WS3 *+ WSC e WFLAGF ¢

6WFLAGL ¢ sFLAGP

COMMON

EQUIVALENCE (XX(2)» X(1))o
EQUIVALENCE (ODX{2) e DX(1))»

EQUIVALENCE

1

LAST : L

*kx THE FOLLOWING EQUIVALENCES MAKE AVAILABLE
X(0)r Y(0), DX(0)» DY(0)

(YY(2)» Y(1))
(DDY(2) ¢ DY(1))

**% SPECIAL EQUIVALENCZS FOR PH2 ONLY

(UL'FLEFT)»
(PL¢GAMC»PR) ¢

(UL(1C3) e YAMC)»
(PL(103) »SIGC)

»&xx SPECIAL EQUIVALENCES FOR PH3 ONLY

EQUIVALENCE (UL?RSN)»

1 {PLsRST)» {(PoUK)»

2 (P(157) VK)o (P{313)¢SNB) ¢
3 (P(365)+5TB)» (P{417) +»RHO)

EQUIVALENCE (PR(1)» IJ)»

*x% SPECIAL EQUIVALENMCES FOR EDIT
(PR(6)» JK)
»xx 2-STORAGE EQUIVALENCES ‘

45

10

an
[ >34

30
40
50
60
70
80
90
100
110
120
130.
140
i50
160
170
180
190
200
210
£20
230
240
250
260
270
280
290
300
310
320
330
335
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
S40
S50
560
570




COoODTODOOO0O0

EQUIVALENCE

142¢ 3d).0x Yo(2¢
2(ZC 7)s1ICSTOP) P 2¢
SEZC 11),STKL Do (2¢
BEZC 15) o RHINIT) (28
520 19) /82 1o (2¢
0{Z¢ 23),UN23 ) (2(
TCZL 27).CVIS e (2(
BlZ{ 31),UN31 )ol2¢(
9{Z¢ 3S5),JMAX ) (20
tLQUIVALENCE
1(2C 39,,80TH ) (2
2020 43) s NUMSCA) ¢ (2¢
EQUIVALENCE
1(2¢ 47), 11 Yo 2(
2(Z¢ S1) yRHOFIL) » (24
3020 55)evT o (2¢
B{Z( 59)rUNS9 ) (2¢(
S(ZC 63)+TOPM ) (2(
6(Z2¢ 67)PRYBOT)# (2(

TLZC T1) o REZFCT) # (Z¢(

8CZ( 79)EVAP ) (2¢

9(L( 79)0dJ Yo (2¢
EQUIVALENCE

1020 83)sIVARDX)» {2¢(
2820 87) 1 INTER ) (2(

3¢z 91)sMC Yo (2(
EQUIVALENCE
1(2C 95)rREZ Yo (2¢

2(zZ( 99) »UN9I9

€(Z(115) »RHOZ

9(Z(127),SS1
EQUIVALENCE

1(Z(131) PRTIME) » (2(132)»EOR Yo
Yo (Z2(136) ¢ OXF )
(Z(140) ¢ XIENRG) »
Yo {Z(144) »DTMIN i ¢
S(Z2(147)2JPROJ ) » (2(148) rCNAUT )

2{Z(135) +EMOR
3(Z(139),STAB) »
4{Z(143)STT

0000000000 0000 000900000000 0000C00000000000%000000000000000%0000ss00

END OF COMMON

0000000000000 00000000000000e¢0000000008000000000000000 0000000000000

30 (Z2(100) rEVAPM )
3(Z2C103) vEVAPMV) ¢ (Z(104) rEZPH2 )
(20107) s TAXRT )2 (Z2(108) ¢ IDNMAP) ¢
S(ZC111) »RHINI ) o (2(112)¢VINI )
Ye(2(116)1ESA }o
TC2(119) rESCAPA) v (Z2(120) rESESP )
8(20123)+ESALPH) ¢ (Z(124) sESBETA) »
)2(2(128) 0552 )s

(2¢

8) s NUMSP ) (21
8)PIDY ) (2¢
12) 'NUMREZ) ¢ (2(
16)PROJI ) (Z(
20)NREZ )» (2(
29)OMIN D¢ (Z(
28)STK2 ) (2(
32) 'NRC Yo (2¢(
36) rJMAXA ) (2(

40)»BOTMV )
44) +PRLIM )

(Z(
(Z¢

(Z¢(
(Z(
(Z¢
(z(
(Z(
(Z(
(z(
(Z(
(z(

48)rl2 |
52)*TARGY )
56) ' N6 )o
60)»N10 )o
64)BOTMU )
68) e PRYTOP) ¢
72) ¢ TARGI )¢
T6)£CK | )
80) o NMP Yo

84)7T Yo
88) r TAYBOT) »
92) MR Yo

(Z(
(Z¢
4

96) »NODUMP) » (Z(

#xx INIALIZE BLANK COMMON

LAST = 1

=0

1a = 1a+l

Z{1Q) = 0,
IF(LAST.NE.O) GO TO

A

5
W7

(Z(105) »SNL
(Z(117) »ESEZ

(Z2(129) »UMIN

(Z(133),EOT
(Z(137) +DYF
(Z(141) ¢ XKENRG) ¢
(ZC1345) » TRNSFC) v (Z(146) yEMOT )
(Z(149)+BBAR ) (Z(150)vEMOB )

1),PROB )et2¢
S)eNFRELP)Y» (2

9) e TOPMU )0 (2
13)ETH Yo (2¢
17)UNLIT D) p(Z¢
21) s AMDM ) o (2Z¢
25) ¢ JSTR Do (2¢
29)H»STEZ ) (2¢
33) s IMAX )2 (2¢(
37) e XKMAX D)o (2L

41) yNUMSPT) ¢ (Z2(
45) »PRDELT) » (Z(

49) » IPCYCL) ¢ (2¢(
53) +N3 Yo l2Z(
57)RTM Yo (2¢
61)/N11 Yo (2(
05) ¢+ SN Yo (2Z¢
69) +PRXRT ) (2¢

T3)»PROJU D p {Z¢(
77) e NECYCL) 0 (21
81)rY2 Yo (24

85) o NMPMAX) » (Z(

89) s TAYTOP) o (Z(
93)MZ Ye(2Z(
97)»UN97 ) »(2(

2)2CYCLE )
6) + NDUMPT) ¢

10) »RTMU )
14) fUNLK )
18) ¢ XMAX Do
22) »UVMAX )
26) DTNA )
30)»NC )o
34) s IMAXA )
38) o KMAXA )

42)¢CZERO )
46) » PRFACT)

50) ¢ TSTOP )
S4) s IVARDY) ¢
S8)»RTMV )
62) 1 GAMMA )
66) ¢ TOPMV )
70) s CYCPH3) »
74) »BBOUND) »
78) .11 Yo
82) sEZPHL )

86)PMIN )
90) ¢+ IEMAP )¢
94) 4 MB )

98) »UN98 )

(Z(101) fEVAPEN) v (Z2(102) fEVAPMU) »
12 (2(106)9STL Yo
(Z2(109) » IPRMAP) +(Z(110) +ROEPS )¢
(ZC113)»FINAL ) (ZU1L4) s IVMAP )
)2 (2(118)+ESB Yo
(2(121) vESESQ ) (2(122)»ESES )
(2(125) +ESCAPB) v (Z2(126) s IUMAP )¢
) (Z2(130) 1SS )

Yo (Z(134),E0B Yo
Yo (Z(138) yRHOMIN) ¢
(20(142) s XTENRG) »

580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920
930
940
950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1081
1082
1083
1084
1085
108&



10
20

OO0 (g X o]

30

&4y

CALL INPUT
CALL CDT
CALL EDIT
x*x% ASK WFLAGL WHETHER THIS IS THE LAST CYCLE.
#FLAGL IS SET IN EDIT.
IF (WFLAGLGT«0e) GO TO 40
CALL PH1
=*% NPRINT=1 ON EDIT PRINT CYCLES.
INTER«NE«O WHEN INTERMEDIATE EDIT PRINTS ARE WANTED.
IF (INTER.NE«O«AND NPRINT.EQe1l) CALL EDIT
*%x CYCPH3==1, WHEN PHASE 3 IS NOT USEDe OTHERWISE"
CYCPHI=NUMBER OF TIMES PHASE 3 CALCULATIONS ARE
~ SUBCYCLED.
IF (CYCPH3.,EQe(=1,)) GO TO 30
CALL PH3
IF (INTER.NE.0«AND+NPRINT,EQs1l) CALL EDIT
CALL PH2
S0 To 20
CALL EXIT
Enp

1090
1110
1130
1140
1145
1150
1160
1162
1164
1170
1172
1174
1176
1180
1190
1200
1210
1220
1230
1240~
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000 000

SUBROUTINE INPUT InP

......0...’.....................'..‘....................o.o.OOQQQQINP

INP

DIMENSION AMX(2502) rAIX(2502)0U(2502) +¢V(2502) +P(2502) INP

1 X{52) P XX (54) 't TAU(S2) JPM(52) INP
2 Y(102) eYYC(104) FLEFT(102)» YAMC{102)» SIGC(102) INP
3 GAMC(102)» INP
4 PK(15)» 2(150) ’ INP
S5 XP(26¢51)rYP(20¢51) INP
6 PL(204) »UL(204) +PR(204) ¢ INP
7 RSN(S2)» RST(52) ¢ INP
8 CMXP(5) +CMYP(S) ¢1J(5: ' JK(5) ’ iNP
9 DX(52) 1DOX(S4)  2DY(1C2) 2DDY(104) o INP
S SNB(52) »STB(52) 1UK(5203) »VK(52+3) +RHO(52¢3) INP
**xx DIMENSIONED ARRAYS INP

*xxx Z2«BLOCK IS SAVED ON TAPE. INP

COMMON Z : INP

COMMON PK INP

COMMON YY. XX INP

COMMON DDXo bDY INP

COMMON  AMX» AIX» Ue Vo P INP

CoOMMON  TAU» JPM INP

COMMON UL PL INP

COMMON XP YPe CMXP,» CMYFP INP

*x%x NON-DIMENSIONED VARIABLES INP

COMMON AlD r AMMV 2 AMMY  »AMPY +AMUR +AMUT +AMVR INP

1AMVT +DELEB +DELER »DELET +DELM +DTODX +DXYMINIEAMMP »EAMPY o INP
2t tERDUMP» 1 I3 ? IWS vJ K ' KA 'KB ’ INP
SLL ' MD ' ME ' MZT 'NERR #NK +NPRINT, INP

4NR tNRZ s NULLE oPIDTS »SIEMINSSNR #SNT ¢STR eSOLID o INP

SSUM s TESTRHeTWOPI »URR WS 'WSA  sWSB  sWSC ~ +WFLAGFe INP
6WFLAGL » WFLAGP INP
INP

*xx THE FOLLOWING EQUIVALENCES MAKE AVAILABLE INP

X(0)s Y(O)s DX(0)» DY(OQ) INP

INP

EQUIVALENCE (XX(2)» X(1))» (YY(2)r Y(1)) INP

EQUIVALENCE (DDX(2)e DX(1))» (DDY(2)s DY(1)) INP

INP

**xx SPECIAL EQUIVALENCES FOR PH2 ONLY INP

INP

EQUIVALENCE (ULeFLEFT)» (ULC(103) e YAMC) » INP

1 (PL?GAMC/PR) » (PL(103)»SIGC) INP
. " INP

sxx SPECIAL EQUIVALENCES FOR PH3 ONLY INP

; INP

EQUIVALENCE (UL?RSN) » - INP

1 {PL'RST)» (PeUK)» INP
2 (P(157)eVK) & {(P(313):SNB) INP
3 (P(365):STB)» (P(427) ¢RHO) INP
INP

*x% SPECIAL EQUIVALENCES FOR EDIT INP

. INP

EQUIVALENCE (PR(1)s IJ)e (PR(B)» JK) INO

INP

*x% Z=STORAGE EQUIVALENCES INP

INP

EQUIVALEMCE (ZC 1)sPROB o (Z( 2)¢+CYCLE )o INP

k9

i0
20
30
40
50

70
80

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260"
270
280
290
300
210
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
569
570
£806




TO0O0T 0 00000N00

1(2¢C 3)+DT YoelZ( 4)eNUMSP Jo(Z( S)NFRELP)»(Z( 6)+NDUMPT)» INP 590
2(2¢ T)2ICSTOP)e(Z( 8)ePIDY D)o (Z( 9)eTOPMU Jje{(Z( 10)RTMU )¢ INP 600
3(ZC 11)9STKL e (Z( 12)¢NUMREZ) e (2( 13),ETH Yo(2( 14),UN1I4 ) INP 610
G(ZC 19) sRHINIT) v (Z€ 16)ePROJI Yo (ZC 17)-UN17 )o(2( 18)¢XMAX }9¢ INP 620
9(2{ 19)INZ Yo (20 20)eNREZ )o (2{( 21)+AMDM )0 (2( 22) 2 UVMAX )¢ INP 630
6(Z1 23)oUN23 Yo (Z( 24)eDMIN )2 (Z2C 25)2JSTR ) e(Z( 26)¢DTNA )¢ INP 640
70ZC 27)eCVIS Do (Z( 28)eSTK2 ) (Z( 29)9STEZ Yo (Z( 30)¢NC )+ INP 650
6020 31)eUN3L D) {Z( 32)¢NRC Yo (20 33)+2IMAX Do (2( 34)sIMAXE )¢ INP 660
9(Z( 35)rJIMAX Do (2C 360 JMAXA ) (20 37)eKMAX D oe{Z( 38)sK'SAXA ) INP 670
EQUIVALENCE INP 680
1020 39)50TM  Je(ZC 40)e380TMV Jr (Z2( 41) s NUMSPT)»(Z2( 42)9CZERO )¢ INP 690
2020 43) e NUMSCA) v (Z( 44)2PRLIM Yo (Z( 45)+PRDELT) v (Z( 46)+PRFACT) INP 700
EQUIVALENCE INP 710
1(Z2¢ 47) 012 Ye(Z0 48)r12 Yo (20 49)Y,IPCYCL)2(Z( S50)+TSTOP J)» INP 720
2(2( S1)sRHOFIL) v (Z( 52) ¢ TARGV )¢ (2( S53)¢N3 Yo (Z( S4)eIVARDY)» INP 730
3(2¢ 55)eVT 1o (20 56) N6 Yo (2( S7)9RTM Yo(Z( 58)9RTMV )» INP 740
L(Z( 593,UNS59 ) (2( 60)rN1O Yo (Z( H61):N1L Yo (Z( 62)+GAMMA )¢ INP 750
S5(Z( 63),TOPM ) e(Z( 64)eBOTMU )» (Z( 65) SN Ye(Z( 66) TOPMV )» INP 760
6(2C 67)PRYBOT) ¢ (2( 68)PRYTOP)» (Z( 69) vPRXRT ) (Z( 7n)+CYCPH3)» INP 770
T(Z( 71)2REZFCTY2(Z0 72)Y9TARGI )¢ (Z( T73)¢PROJU ) (Z( 74)+,BBOUND)» INP 780
8(Z( 75)+EVAR ) (2( 76)+ECK Yo (20 77)oNECYCL)»(2Z( 78) 011 Yo INP 790
9(Z( 79)rJJ )0 (Z( 80)rNMP Yo (Z( 81l),Y2 Yo (Z( 82)¢EZPH1 ) INP 800
EQUIVALENCE INP 810
1(Z( 83)+IVARDX) 0 (Z( 84)»T Yo (Z( 85) ¢ NMPMAX) ¢ (Z( 86)+sPMIN Jo INP 820
2(Z0 BT)2INTER de{(2¢ 88)¢TAYBOT)» (2Z( 89)TAYTOP) ¢+ (Z( 90)»IEMAP )¢ INP 830
3(Z2( 91)+MC Y04{Z( 92} 9MR Yo (2( 93) M2 Yo (Z2{ S4)MB ) INP 840
EQUIVALENCE INP 850
1(zZ¢{ 95)REZ Yo {Z( 96) rNODUMP) ¢ (Z( 97)+UNI7 ) (Z( 98)+UNS8 )» INP 860
2(Z(C 99)2UN99 ) (Z{100)+EVAPM )¢ (Z2(101)2EVAPEN?¢(2(102)EVAPMU)» INP 870
3{(Z(103)sEVAPMV) + (Z(104) sEZPH2 )» (2(105)»SNL Yo (Z2(206) ¢STL Yo INP 880
B(ZE10T) 2 TAXRT )0 (2(108) 2 IDNMAP) ¢ (2(109) ¢ IPRMAP) v (Z(110)ROEPS )¢ INP 890
S(Z(111) »RHINI ) e (2(2122) e VINI Do (Z2(113)oFINAL )0 (Z(114)+sIVMAP )¢ INP 900
6(Z2(115)»RHOZ )¢ (Z(116)+ESA Yo (2(117)ESEZ )+(2(118).ESB Yo INP 910
7(Z(119)2ESCAPA) v £Z{120) 2ESESP )» (Z(121)¢ESESQ )r(Z2(1:22)+ESES )+ INP 920
8(Z(123)ESALPH) v (Z(124) »ESBETA)» (Z2(125)ESCAPB) 1 (2(126) ¢ IUMAP  INP 930
9(Z2(127) 551 10 (2(128)0S52 Yo (2(129)+UMIN )¢ {Z2(130),SS4% ) INP 940
EQUIVALENCE INP 950
1(Z(131)+PRTIME) » (2(132) vEOR je (2(133)0EOT Yo (Z2(134),£08 )eo INP 960
2(Z(135) 2EMOR )¢ (2(136) 1 OXF Yo (2(137)+DYF Yo (Z(138) yRHOMIN) » INP 970
3(Z2(139)sSTAB) ¢ (Z2(140) o XIENRG)r (Z(141)XKENRG) e (Z(142) XTENRG)»INP 980
4(Z2(143)»STT 30(Z(144) s DTMIN ) (Z(145) o TRNSFC) 2 (Z(146) rEMOT )¢ INP 990
5(Z(147) 2 JPROJ ) e (Z(148) »CNAUT ) tZ(149),BBAR )0 (Z2(150)»EMOB ) INP10OO
. ~ INP1010

(AR NN A NENRENNENNN ] asooooovoooo:'oOo0o0000Oo'o’o00000000OQQQOOOOQQOOOINPI.OZO
INP1030

END OF COMMON INP1040
INP105SO
.."...............'..............................................INP1060
INP1070

*x*xx MZT MUST EQUAL NUMBER OF WORD> IN Z=ARRAY. INP1OSO

MZT=150 INP1090
xkx SET WFLAGF=1e TO SAY THIS IS FIRST CYCLE OF THIS RUNe INP1095
WFLAGF=1., INP1100
**x%x READ AND PRINT ID HEADING CARD (FIRSYT CARD IN INP111O

INPUT DECK) INP111S

READ (5¢370) IWS INP1120
WRITE (60370) IWS INP1130
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[

?& A

s C **x CARDS ROUTIMNE wWILL READ AND PRINT FIRST DATA CARD., INP1140
i . CALL CARDS INP1150
E E ¢ *xx PK(3).LTe0s MEANS THIS PROBLEM IS BEING RESTARTED FROM INP1152
F E C TAPE 7 AND SETUP IS NOT NEEDED. INP1155
3 . IF (PK(3).LT.0.) GO TO 70 INP1160
G *¥x SINCE THE SETUP ROUTINE WRITES ON TAPE 7¢ MAKE INP1170
R~ SURE THIS IS A SETUP AND NOT A RESTART RUN TO AVOID INF1180
= ¢ WRITING OVER A GOOD DUMP TAPE, INP1190
P - CALL CARDS INP1190
it C *%% Z(1)=PROB IS DEFINED BY THE SECOND CARD OF A SETUP INP1200
P C DECK+BUT IS NOT DEFINED IN A RESTART DECK. INP1205
N THEREFORE IF Z(1)=0.r» THIS IS A RESTART RUNs AND IF INPL210
S o 2(1) oNEeD+srTHIS IS A SETUP RUN. INP1215
5 IF(PROB.EQ+0+)GO TO 230 INP1220

CALL SETUP INPLR2
G0 To 70 INP1240
10 CONTINUE INP1250

CALL CARDS INP1260
(o x%x%x INITIALIZE P=STORAGE. INP1265

20 DO 30 K=1,KMAXA INP1270

30 P(K)=0,0 INP1280
C «*x SET T AND NC SO THEY WILL EQUAL ZERO ON FIRST EOIT INP1282
c PRINT AFTER BEING INCREMENTED BY CDT. INP128Y
T=T=DTNA INP1290
NC=NC=-1 INP1300
c *x%x CHECK FATAL INPUT ERRORS. INP1305
32 IF(RHOZ.LE.O.) GO TO 260 INP1310
34 IF(ESCAPA.LT.0,.) 60 TO 270 INP1320
36 IF(IMAX.EQe0«OReJMAX,EQe0) GO TO 280 INP1340
4 c *xx DEFINE CONSTANTS USED THROUGHOUT CALCULATION, INP1345
' CNAUT=SQRT (ESCAPA/RHOZ) \ INP1350
3 WS=ESESP=ESES INP1360
3 IF (WS.LE.Ns) WSS1. INP1370
- SS1=1./WS INP1389
TESTRH = +2%RHOZ INP1390
CYCLE=NC INP140C
» NRZ=NREZ~NUMREZ INP1420
] SOL.ID=AMDM*RHOZ INP1430
i ’ GAMMA=ESA+1. INP143%0
TWOPI=2.%PIDY INP1450
PMINZ10,%%§ INP1460
TRNSFC=o4 INP1470
VT=10.%%(=5) . INP14T7S
. ss2=1. INP1480
C «xx SET NUMBER OF SYMBOLS TO BE USED IN PRINTED CONTOUR INP1482
(o MAPS ¢ INP14BY
IDNMAP=2¢E. INP1490

IPRMAP=26., INP1500

IVMAP=26. INP1510
IUMAP=26. INP1520
| IEMAP=26. INP1530
tC *¥x PRINT VALUES OF MOST INPUT PARAMETERS. INP1555
. WRITE (60310} NUMREZrJSTRINGs IMAX JMAX 11012, JPROJINMPMAX s INTER'NUINP15S60
IMSCA« IPCYCL ¢ ICSTOP»NFRELP ¢« NDUMP 7+ NODUMP » IVARDX» IVARDY INPLSTV

WRITE(60320) DXF+CYFeRHOMIN, TESTRHsRHOZ/RHINI»RHINITsAMDMeSOLID» VINP1580
1T+EVAP»ROEPS)SNeBBAR CNAUT+FINAL»STAB/DMIN/CVIS,SS2.CYCPH3I ¢+ CZEROVSINP1590
2TK1sSTK2sSTEZsESA+ESB/ESCAPA1ESCAPB/ESALPHPESBETA2ESEZIESESESESP INP1600
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i, 0 0

(AR ST x4 MR O v S EXEAT RN

109
119

120
130
140

150
P

166G

<

170

SESESQPREZFCT»SSH e Y2e TRNSFCoDTMIN»PRDELT »PRFACT»PRLIM» TSTOP
*¥% PRINT DXoDY ARRAYS WHEN THE CELL DIMENSIONS ARE
VARIAGLE.
IF (IVARDX.EQeQ0) 6O TO 40
WRITE (00330)
WRITE (6+350) (I+DX(I)oI=10sIMAX)
IF (IVARDY.EQ.0) 60 TO 50
WRITE (60340)
WRITE (60350) (JrDY(J)eJ=12IMAX)
CONTINUE
***% WHEN T.GT.0.r PROBLEM IS BEING RESTARTED.
IF (T«GT«0.) GO TO 60
**x DEFINE TIME OF FIRST EDIT PRINT AFTER CYCLE 0.
PRTIME=PRDELT
G0 TO 300
*¥x PRDELT = 0. WHEN PRINTING ON CYCLES RATHER TIME.
IF (PRDELT.EQ.0.) GO TO 300
*xx DEFINE TIME OF FIRST EDIT PRINT AFTER RESTART CYCLE.
IWSST/PRLELT+1.
PRTIME=FLOAT(IWS)*PRDELT
GO TO 3u0
**¥% READ DUMP TAPE 7.
CONTINUE
IWsS=0
REWIND 7
READ (7) PR(1)»PR(&) N3
*%x% NR = NUMBER OF RZCORDS WRITTEN BY SACH TAPE DUMP.
WHEN N3=1,7TRACER POINTS ARE BEING USED AND MAKE UP
ANOTHER RECOQORD IN EACH TAPE DUMP.
NRSN3+7
**% FIRST WORD OF FIRST RECORD OF EACH DUMP SHOULD BE
55500, TEST THIS THREE TIMES BEFORE EXITING.
IF (PR(1)-555.0) 100,110,100
IWSSIWS+l
IF (MOD(IWSe3)) 220+22980
IF (PR(2)) 10001200120
*3x WHEN SETTING UP A PROBLEM PR(2) = PK(2) = 0. WHEN
RESTART.NG A PROBLEM» TAPE 7 IS READ UNTIL
PR(2Y+GE.PK(2)y THE RESTART CYCLE NUMBER.
IF (PK(2)=PR(2)) 150,150,130
DO 140 L=2/NR
READ (7)
GO TO 90
READ (7) (Z(I),I=1,M2T7)
**% MAKE SURE PROBLEM NUMBER ON TAPE (PROB) MATCHES
PROBLEM NUMBER ON INPUT CARDS (PK(1)).
IF (ABS(PROB=PK(1))=,01) 16001600210
READ (73 (U(I)oV(I)sAMX(I) »AIX(I)oP(I)rI=12KMAXA)
READ (7) X(0) s (X(I)2TAUCI) »JPM(I)sI=10sIMAX)
REAG (7) (Y{I)eI=0eJMAX)
*¥x Y2==1le WHEN TRACER POINTS ARE USED,
IF (Y20.6T«(=1.)) GO TO 170
READ (7) ({XP(IrJd)oYP(IrJ)2I=191I1)sd31edJ)
READ (7) (DX(I)»I=10sIMAX)
READ (7) (DY (J)»J=19JIMAX)
READ (7) PR(1)PR(2)+PR(3)
**x THE FIRST WORD OF THE LAST RECORD OF EALH DUMP SHOULD
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INP1610
INP1620
INP1625
INP1630
INP1640D
INP1650
INP1660
INP1670
INP1680
INP1690
INP1695
INP1700
INP1705
INP1710
INP1720
INP1725
INP1730
INF1735
INP1740
INP1750
INP1760
INP1770
INP1800
INP1810
INP1820
INP1830
INP1832
INP1834
INP1835
INP1840
INP18H2
INP184Y
INP1850
INP1860
INP1870
INP1&80
INP1882
INP1884
INP1886
INP1890
INP1SOO

. INP1910

INP1920
INP1930
INP1932
INP1934
INP1940D
INP1950
INP1960
INP1970
INP1980
INP1990
iINP20QC
INP2010
INP2020
INP2030
INP2032




£5 1
3ESESQrREZFCTISSU4 ¢ Y22 TRNSFCrDTMIN? PRDELT ¢ PRFACT 1 PRLIMI TSTCP INP1610
C xxk PRINT DX¢DY ARRAYS WHEN THE CELL DIMENSIONS ARE INP1620
¢ VARIABLE. NP1625
IF (IVARDX.EGe0! 60 TO 40 INP1630
WRITE (60330} INP16U4O
- WRITE (6+350) (1+DX(I)eI=1sIMAX) INP1650
49 IF (IVARDY.EQ.0) GO TO 50 INP1660
& WRITE (6¢340) INP1670
4 WRITE (62350) (JeDY(J)sJ=1rJIMAX) INP1680
i °50 CONTINUE INP1690
s ¢ x*x%x WHEN T.GT+O«r PROBLEM IS BEING RESTARTED. INP1695
: IF (YTeGT.0s) GO TC 60 INP1700
(o xxx DEFINE TIME OF FIRST EDIT PRINT AFTER CYCLE 0. INP1705
PRTIMESPRDELT INP1710
GO0 To 200 INP1720
c **xx PRDFLT = 0. WHEN PRINTING ON CYCLES RATHER TIMEe INP1725
60 IF (PRDELT.EQ00s} GO TO 300 INP1730
: c «xx DEFINE TIME OF FIRST EDIT PRINT AFTER RESTARY CYCLE. INP1735
i IWS=T/PROELT+L, INP1740
: PRTIME=FLOAT(IWS)*PRDELT INP1750
S0 TO 300 INP1760
C x¥x READ DUMP TAPE 7. INP1770
70 CONTINUE INP1800O
IWS=0 : INP1810
80 REWIND 7 iNP1820
90 READ (7) PR{1)+/PR(2) N3 INP1830
c **% NR = NUMBER OF RECORDS WRITTEN BY EACH TAPE DUMP. INP1832
-C WHEN N3=1:TRACER POINTS ARE BEING USED AND MAKE UP INP1834
C ANOTHER RECORD IN EACH TAPE DUMP. INP1836
NR=N3+7 INP1840
:C =*%x FIRST WORD OF FIRST RECORD OF EACH DUMP SHOULD BE INP1842
c 555.,0. TEST THIS THREE TIMES BEFORE EXITING. INP184Y
IF (PR(1)=555.0) 10001100100 INP1850
1090  IWS=IwS+l INP1860
IF (MOD(IWS»3)) 2200220080 INP1870
110 IF (PR(2)) 100,120,120 INP1880
C *xx WHEN SETTING UP A PROBLEM PR(2) = PK(2) = 0. WHEN INP1882
c RESTARTING A PROBLEM» TAPE 7 IS READ UNTIL INP188Y4
c PR(2) +GE+PK(2)» THE RESTART CYCLL NUMBER. INP1886
120 IF (PK(2)=PR(2)) 1500150,130 INP1890
(130 DO 140 L=2¢NR INP1900
140 READ (7) INP1910O
60 TO 90 INP1920
150 READ (7) (Z(I)sI=1oMZT) INP1930
[ »*x MAKE SURE PROBLEM NUMBER ON TAPE (PROB) 4ATCHES INP1932
c PROBLEM NUMBER ON INPUT CARDS (PK(1)). INP1934
. IF (ABS(PROB=PK(1))=.01) 160:160:210 INP1340
160 READ (7) (UCI)eV{I1sAMX(I) pAIX(I)sP(I)rI=1/KMAXA) INP1950
READ (7) <(0) o (X(T)eTAULI)} o JPM(I)»I=1sIMAX) INP1960
READ (7) /1Y(I)eI=0eJIMAX) INP1970
(o ke Y2==1o WHEN TRACER POINTS ARE USED, INP1980
IF (Y20,6T.(=1.)) GO TO 170 : INP1990
N READ (7) ({XP(Ied)eYP(Ied)eI=10I1)rJd=10dd) INP200O
- 170 READ (7) (9X(I)eI=10IMAX) INP2010
. READ (7) (0Y(J)ruzirJMAX) INP2020
S READ (7) PR(1)sPR(2)¢PR(3) INP2030
c #x% THE FIRST WORD OF THE LAST RECORD OF EACH DUMP SHOULD INP2032
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C BE 555.,0 QR 6€6.0, INP2034

175 IF(PR(1)=555.0) 240,100,180 INP2040O

160 IF(PR(2)=666,0) 2500100250 INP2C0

200 CALL CARDS INP2070

CALL SETUP INP2080

. GO To 20 INP2090

" C **% PROBLEM NUMBER ON TAPE 7 NOT THE SAME AS PROBLEM INP2092

C NUMBER ON INPUT CARDS. INP209%

210 NK=150 ' INP2100

GO TO 290 INP2110

c *#x% CANNOT FIND FIRST WORD OF FIRST RECORD. INP2115S

220 NK=1C0 InP2120

G0 TO 290 INP2130

c *xx NOT A RESTART AND YET z(1) = 0, INP2135

230 NK=S INP2140

GO To 290 INP2159

C *x% FIRST WORD OF LAST RECORD IS INCORRECT. INP2155

240 NK=175 INP216C

GO0 To 290 INP2170

C **% FIRST WORD OF LAST RECORD IS INCORRECT. INP2175

250 NK=180 INP2180

60 TO 290 INP2190

: c **%x RHOZ<LE«O. ) INP2200

3 260 NK=32 INP2210
GO TO 290 INP2220 -

C *%k%x ESCAPA+LT.0. ’ INP2230

279 NK=34 INP2240

- G0 TO 290 INP2250

c *xx IMAX OR JMAX IS ZERO INP2260

280 NK=36 INP2270C

3 290 NR=1 INP2280

4 C **% PRINT FIRST THREE WORDS OF DUMP (PR(1),PR(2)¢N3) Iivp2282

C AND 2(151),2(152),2{153), INP2284

WRITE(6e360) PR(1)» 2(151)» PR{(2), Z(152})» N3» 2(153)

CALL ERROR INP2350

300 RETURN INP2310

c INP2320

310 FORMAT (//712X+9H NUMREZ=¢I2¢7H JSTR=¢I3+5H N6=I3¢7H IMAX=»I3:7INP2330

IH JUMAX=e13:5H I11=013+5H 12=»1I398H JPROJ=»I3»9H NMPMAI(=sI5,8H INP2340O

1 2 INTER=+I2+,9H NUMSCA=¢I2,/8H IPCYCL=»I3s9H ICSTOP=,I4,9H NFRELPINF235C
: 3%9013+9H NDUMP7=¢13+,9H NODUMP=»I2/9H IVARDX=vI2:9H IVARDY=»]2//INP2360

§) INP2370

) 320 FORMAT (1X»120H DXF GYF - RHOMIN TESTRH INP2380
] : i RHOZ RHINI RHLI 17 AMOM SOLID INP2390
] 2 VT/1Xe1PLi0EL2.4//1Xe120H PSS SN INP2400
3  BEBAR CNAUT FINAL STAB ~ DMIN CVIINP2410

4S SS2/1Xe1P10E12.4//1Xe320H CYCPH3 CZERO INP2429

S STK1 STK2 STEZ E£SA ESB ESCAPA IN™2430

) ESCAPB ESALPH/1X+1PLOEL12.4//1X9196H ESBETA ESINP2440

Te2 ESES ESESP ESESQ@ REZFCT SS4 INP245C

8 Y2/71X911PBEL264//71XeT2H TRNSFC DTMIN PRDELT INP2470

9 PRFACT PRLIM TSTOP/1Xe1P6EL12.4) INP2LTO

- 330 FORMAT (//7(3H T1,6Xs2HDR¢7X)) INP2480
340 FORMAT (//7(3H Jy6Xe2HDZ»7X)} INP2490

350 FORMAT (7(I4r2Xr1lPE9+3¢3X)) INP2500

- 360 FORMAT (1H1,5Xs72H**% CHECK FIRST RECORD OF THE DUMP AND FIRSTY DAT
1A CARD OF THE INPUT DECK // 4Xe7HON TAPE,41X»8HON CARDS / 4Xo
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s -370 FORMAT (I1.71H

ey b
L R Y 1 NPT SRR PRt AR

al
ik RS AT AN ST

it Emaatad

P
2 r;“i-\‘_(

2UHNWS =¢F6e1o4X27H(ES55.0) v 28X+ BHZ(151) =oFB8e4¢3X016H{PROBLEM NUMBE
3R} / 8H CYCLE =+F6.1,4Xe18H(CYCLE BEING READ) ¢»13Xs 8HZ(152) =FSels
46X e 1SH{RESTART CYCLE) / 4Xo4HN3 =,I4,6Xr19H{TRACER POINT FLAG!) »
312X» BHZ(153) =¢FSels6Xe L4H{RESTART FLAG))

INP2520
INP2530
INP2540~

b3 )
END

pL




" 10

20
30
4y

50

60

100
110
120

T

SUBROUTINE CARDS
DIMENSION TABLE(i)+CARD(7)LABLE(1)
DIMENSION INPERR(1)

COMMON

TABLE

EQUIVALENCE(TABLE(1) »LABLE(1))

INPERR=0

WRITE (6:,80)

READ (5:90) IENDLOCsNUMWPCy (CARD(I) »I=1oNUMRPC)
WRITE (6+100) IENDrLOCeNUMWPL s {CARD(I)»I=1+NUMWPC)
IF (NUMxPC.LT.1? GO TO S0

IF (LOC.LTe1l) GO TO 70

DO 30 I=1r,NumwePC

JZLOC+I~-1

IF (IEND.NE.2) GO TO 20

LABLE(JI=IFIX(CARD(I))

GO TO 30

TABLE(J)=CARD{I)

CONTINUE

IF (IEND.NE.1) GO TO 10

IFf {INPERK.EQe0) RETURN

STOP

ir (LOC.NE.O} GO 7O 70

DO 60 I=1:7

IF (CARD(I)eNE.O.) GO TO 70
CONTINUE

WRITE (62120)

60 TO 40

WRITE (60110)

INPERR=1

60 TO 40

FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
END

FORMATS

(/18H INPUT CARDS///)

(ILrISeI100PTE9Y)

t1H I4¢1701301P7EL14.6)

(/7/742H *xxx ERROR ON PRECEDING DATA CARD **%kxxx%x/)
(/7/718H sLANK CARD x*x%%%x/)}

55

CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRC
CRD
CRD
CRD
CRD
CRD
CRD
CRD
CRD

19
20
30
40
SO
60
70
an
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
23
260
270
280
290
3C0
310
320
330
34U
350
360
370
380~




SUBROUTINE SETUP

c i SET
c 0000000000000 0000000000000000000000000000000000cetostonssotedsnoserDET
- . SET
DIMENSION AMX(2502)0AIX(2502)rU(2502) +V(2502) +P(2502) SET

1 X(52) e XX{54) ' TAULS52) +JPM(52) SET

. 2 Y(102) o YY(104) FLEFT(102), YAMC(102)» SIGC(102)s - SET
.t 3 GAMC(102) . SET
L) PK{15)» 2¢(150) ’ SET

S XP(26+51) rYP(26+51) ¢ SET

- 6 PL(204) +UL(204) PR(204) SET
- 7 RSN(52) ¢ RST(52) SET
8 CMXP(5) CMYP(5) 21J(5) rJK(5) ’ SET

9 DX(52) 1DDX(54) - »DY(102) »DDY(104) SET

. 3 SNB{S52) +STB(52) rUK(5203) +VK(52+3) +RHO(S52:3) SET

c sx» DIMENSIONED ARRAYS : ’ : SET
c ssx Z2«BLOCK IS SAVED ON TAPE, SET
COMMON Z SET

COMMON PK SET

COMMON YY» XX SET

COMMON +DDX» DDY SET

COMMON AMX» AIXe Uy Ve P SET

COMMON TAU» JPM SET

COMMON UL ¢ PL SET

COMMON XP ¢ YPs CMXP» CMYP SET

c sxx NON=-DIMENSIONED VARIABLES SET
COMMON AID tAMMV  pAMMY »AMPY (sAMUR AMUT +AMVR »  SET

1AMVT +DELEB ¢DELER »DELETY rDELM +DTODX +DXYMIN/,EAMMP (EAMPY SET

2E ¢ERDUMP, I 13 v IWS oJ K KA 114:] ’ SET

- 3LL r MD ' ME ' M2T ¢ NERR oNK o NPRINT SET

4NR *NR2 ¢NULLE »PIDTS »SIEMINsSNR ? SNT »STR
SSUM r TCSTRHe TWOPI »URR WS 'WSA ' WSB PWSC
. 6WFLAGL » WFLAGP \

c

c sss THE FOLLOWING EQUIVALENCES MAKE AVAILABLE
c X(0)» Y(O)» DX(O)» DY(O)
c

EQUIVALENCE (XX(2)r X(1))» (YY{2)e Y(1))
EQUIVALENCE (DDX(2)» DX(1))» (DDY(2)e DY(1))

c
c =x% SPECIAL EQUIVALENCES FOR PH2 ONLY
c
. EQUIVALENCE (ULPFLEFT) » (UL(103) » YAMC) »
1 . (PL»GAMC!PR) » (PL(103)»SIGC)
c .
4 *s% SPECIAL EQUIVALENCES FOR PH3 ONLY.
Cc
EQUIVALENCE (ULYRSN) »
1 (PL*RST)» (PoUK) »
2 (P(157)sVK)» (P(313),SNB),»
3

(P(365) 1STB) s (P(417) +RHO)
+#s SPECIAL EQUIVALENCES FOR EDIT. )
EQUIVALENCE (PR(1)s IJ)r (PR(E)s JK)
sss 2-STORAGE EQUIVALENCES
’ EQUIVALENCE (ZC 1)sPROB Do (2(

000 000

sSOLID »  SET
'WFLAGFr  SET
SET

SET

SET

SET

SET

SET

SET

SET

SET

SET

SET

. SET

SET

SET

SET

SET

SET

SET

SET

SET

SET

SET

SET

SET

SET

‘ SET
2)»CYCLE )» SET

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
i80
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580



120 3),0T Yo (Z¢ 4)sNUMSP )o(Z{ S)INFRELP)»(Z( 6)¢NOUMP7)e SET 590
2.20 7)2ICSTOP) e (Z( B8)ePIDY ) (2( 9Q)sTOPMU )5 (Z{ 10)sRTMU )+ SET K00

S(Z 11)+STE1 Do (Z( 12)NUMREZ)e {(Z( 13)+ETH 30820 15),UN1G ) SET 510
(Z( 152 »RHINIT) »(Z( 16)sPROJI dr (2¢ 17J¢UN1T7 ) e(Z( 18)sXMAY. ) SET 520
S5(z( 19) N2 Joe(20 20)eNREZ )¢ (Z2( 211eAMDM )+ {Z( 22)UVMAX )» SET 630
6{zZ( 23)2UN23 )22 24)+DMIN )¢ (Z( 25)9¢JSTR Yr(Z{ 26)+DTNA ) SET 640
T(ZY 27)eVIS Do (Z{ 28)eSTK2 )9 (Zt 29} ¢STEZ )Y (2( 30)sNC }o SET 550
B(2( 31)eUN31 1} (Z{ 32)+NRC Yo (20 33)IMAX D (2( 34)»IMAXA ) SET 60
9(Z( 35)rJMAX ) (Z( 36)0rIMAXA Yo (Z( 37)eKMAX )2 (Z( 38)sKMAXA )} SET 670
EQUIVALENCE SET 680
1(Z2( 35),80TM Do (Z( 40)+BOTMV )» (20 41) ¢ NUMSPT) s (2{ 42),C2ERO )¢ SET 690
2(ZC 43) 1NUMSCA) 2 {2( 44)»PRLIM )2 (Z( 45)PRDELT)»(Z( 46)PRFACT) SET 700
EQUIVALENCE | SET 710
1(z( 473,11 Ye(2( 48)r12 Yo (2 LI H»IPCYCL)»(2Z( S0+ TSTOP }» SET 720
2(Z( S51)/RHOFIL)#(2( 52)rTARGV )¢ (Z{ 53)sN3 Ye(Z( S4),IVARDY)» SET 730
3(Z( 55)VT Je{2( 56) N6 Y (Z{ ST} eRTM Yo (2Z( 58:sRTMY ) SET 740
4(Z( 591sUNS9 )2 (2( 60} ¢N1O Yo (2C 61) N1l Y2 (Z{ 62)¢GAMMA )2 SET 750
S(Z( 63)2TOPM ) (2Z{ 64)¢eBOTMU )¢ (Z{ 65) 2SN Y+ {2( 66)rTOPMV )¢ SET 760
6(Z( 67)+PRYBOT) »(Z{ 68)+PRYTOPI» (Z( €3)+PRXRT }o{Z( 70),CYCPH3}¢» SET 770
TEZ2C 71)eREZFCTY 0 (Z( 72)eTARGI Yo (20 73)+PROJU )2 {Z( 74%)BBOUND)» SET 780
B(Z{ 75)Y:evaP ) e{2( 76)2ECK Yo (20 77)oNECYCL 2 (2( 78)911 Yo SET 790
S(Z( 79)rJd Yo {Z{ 80) ' NMP Yo (20 81)rY2 V:4Z( 823,EZPHY ) SET 800
EQUIVALENCE ) SET 810
1(Z2C 83) s IVARDX) 2 {Z( 84) T Yo (Z{ 85) NMPMAX) ¢ (Z( 86)+PMIN )2 SET 820
2(Z( 87i¢INTER )r{2( 856)2TAYBOT ¢ (Z( 89)»TAYTOP) v (Z( 90)+IEMAP )¢ SET 830
3(Z( 91):MC Je{2( 92) MR Yo {20 93)eMZ Yo (Z( 94)+MB ) SET 840
EQUIVALENCE SET a50
1(Z( 95)+REZ 32{Z( 96) ¢+ NODUMP) s (Z( S7)»UNI7 }»(Z( S8Y»UN98 )» SET 860
2(Z( 99)+UN99 )¢ {Z(100)¢+EVAPM )» (Z(101)EVAPEN) »{Z(102)+<VAPMU)» SIZT 870
3(2(103)EVAPMV) 2 {Z2(104)eEZPH2 )¢ (Z(10S)sSNL i9(2(106)5TL )+ SET 880
4{2(107) 1 TAXRT )¢ 12(3508) 2 IONMAP)» (Z(1G9) »IPRMAP) ¢ (Z{110)+ROEPS )¢ SET 890
S(Z(111)sRHINI )0 (Z{112)sVINI )» (Z(113)9FINAL )2 (Z(114)9IVM/AP )¢ SET 900
6(Z(115)¢sRHOZ )9(Z(116)+ESA Yo (Z(11T7)2ESEZ )e(Z2(118)ESB }s» SET 910
T(Z(119)»ESCAPA) 1 (2(120) +ESESP )» (2(121)+ESESQ )¢ (2{122)+ESES )¢ SET 920
8(Z2(123)»ESALPH) ¢ (2(124) sESBETA)» (Z2(125)+ESCAPB) 2 (Z(126Y»IUMAR )¢ SET 930
9(2(127)+¢5S1 10(2(128) 9552 Yo (Z(129)oUMIN )¢ (Z2(130)+SS4 } SET 940
EQUIVALENCE . SET ©50
1(Z2(131)PRTIME) » (Z2(132) »EOR Yr (Z2(133)+E0T 30 (Z(1343,E0B )e SET 960
2(Z(135)9EMOR ) (Z2(136)1DXF Yo (Z2(137)eDYF Y2(2(138) ¢RHOMIN)} ¢ SET 970
3(Z2€139)2STAB) ¢ (Z2(140) o XIENRG)» (Z(141)¢XKENRG)» (Z(142)+sXTENRG, +SET 980
{Z143)STT 1o (ZC144) pDTMIN Jde (Z(145)»TRNSFC) 9 (Z(146)¢EMOT )¢ SET 990
S(Z(147)»JPROJ )7 (Z{148)sCNAUT o (Z{149)+,BBAR )2{Z(150)0EMOB )} SET1000

c SET1010
c *%& SPECIAL EQUIVALENCES FOR SETUP ONLY SET1020
c SET1030
EQUIVALENCE (RADIUS,PK(12))» (YCENTRePK(13}}y (RHOSPHeZ{100)}, SET1040

1 (SIESPH,2(181))» (VINSPH2Z(102))s (RHOOUTZ(103)) SET1050

c SET1060
COMMON/ SPHERE / ADDVL: AREAFCs ISPHMXe JCENTRe JSPHBT» JSPHTP: SET1070

1 . RSQRD» VOLSPH: Xi2 ¢+ XR2 ¢+ YBOTTM, YC2 ' SET1080

2 YDIFFBr YDIFFI+ VDIF<O» YDI:'FT» YLINTAs YLINTS» SET1090

3 YLOWERes YRINTA» YRINTSB, YTOP  » YUPPER - SET1100

¢ . o . _ S SET1110
C .0*....0..'00.........0'.'..O......Q.....'.........'....Q.....O.C.SETllao
c SET113C

. C END OF COMMON SET1140
C SET1150
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’ nvooonoo.ooooooooo.ocnioo_o.ocoo".QooQOQooooooo'oootooco'oo.ooooo'ooooSET1160

c

¢ 4 SET1170

IF (IVARDY.6T.0) 60 TO 30 . SET1180

c . . SET1190

. *ssx IF DY VARIABLE,Y(I) WILL BE READ IN RATHER THAN SET1200

c CALCULATED. SET1210

*C SET1220

Y(1)=OYF . , \ SET1230

: 00 10 J=2yJMAX SET1240

. Y(J)SY(J=1)+DYF SET1250

10 CONTINUE SET1260

C SET1270

-C* =% IF DY VARXABLE,» DY(I) WILL BE CALCW.ATED FROM THE Y(I) SET1280

c READ INe IF DY CONSTANTe OY(I) WILL EQUAL OYF FOR SET1290

< ALL I. : SET1300

< SET1310

DO 20 I=1,JMAX SET1320

20 DY(I)=DYF SET1330

60 TO S0 SET1340

< SET1350

c %% CALCULATE VARIABLE DY(I). SET1360

30 DO 40 I=1,JMAX SET1370

30 DY(I)=Y (1) =Y (I=1) g SET1380

S0 CONTINUE , SET1390

c SET1400

c #«# IF DX VARIABLE, .X(I) WILL BE READ IN RATHER THAN SET1410

c CALCULATED SET1420

-€ . SET1430

IF (IVARDX.6T.0) 60 TO 80 _ SET1440

X (1)=DXF - ~ SET1450

. D0 60 I=2,IMAY \ SET1460

- X(I)=X(I=1)+DXF SET1470

60 CONTINUE SET1480

c SET1490

c s#% IF DX VARIABLE, DX(I)WILL BE CALCULATED FROM SET1500

c THE X(I) READ IN. IF DX CONSTANT» DX(I) WILL SET1520

c EQUAL DXF FOR ALL I. SET1525

c SET1530

0O 70 I=1s1IMAX SET1540

DX{I)=DXF SET1550

70 CONTINUE : SET1560

GO TO 100 SET1570

c . SET1580

C %% CALCULATE VARIABLE DX(I) SET1590

¢ . . SET1600

80 0O 90 I=1,IMAX - ~ SET1610

90 OX(I)=SX(I)=X(I=1) . SET1620

c sss MAKE SURE DX ANO DY ARRAYS HAVE BEEN DEFINED. SET1625

S5 IF (DX(1)e6Te00+sANDDY(1),6T,0.) 60 TO 100 SET1630

60 TO 770 _ SET1640

100 CONTINUE SET1650

c : SET1660

E .C. sss PK(3) = =3. WHEN RESTARTING FROM A CLAM TAPE. SET1662

4 © PROPERTIES OF CELLS HAVE ALREADY BEEN DEFXNED SET1664

. c BUT TRACER POINTS HAVE NOT. SET1666

y - IF (PK(3).EQ.(=3.)) 60 TO 700 SETL1670

C ‘¢ ss¢ PRYBOT==1, MEANS THE PROJECTILE PACKAGE SET1672
B
.1
!t
|
{



(g

) ¢

o

120
130

e T TS TR 7™, =7 W VAV T = TR S TRSR v

1S NOT BEING USED. SET1674

IF (PRYBOT.LT.0¢} GO TO 209 SETi5aD
xxx DEFINE CELL ROUNDARIES (MBeMCrMR)} OF PROJECTILE SET1ASC
PACKAGE » SET1695

IF (1VARDY.GT.0) GO TO 110 SET1700
*x%x CALCULATION FOR CONSTANT DY, SET1708
Mg=INT(PRYBOT/DYF+.5)+1 SET17i0
IF (MB.GT.JMAX) GO TO 200 SET1720
M=1 SET1739
MC=INT(PRYTOP/DYF+s5) SET1740
IF (MC.GT-JUMAX) MC=JMAX SET1750
60 TO 186G SET1760
*%%x CALCULATICON FOR VARIABLE DY. SET1765
DYSUM=0. SET1770
I=0 SET1780
x4% SEARCH FOR J=VALUE OF BOTTOM OF PROJELTILE (MB). SET1785

IF {PRYBOT.EQ.0.) GO TOQO 130 SET1790
DO 120 I=1,JMAX 5cT71800
DYSUM=DYSUM+DY (1) SET18190

IF (PRYBOT.LT«DYSUM+,5%DY{(I+1) AND+PRYBOT.GE<DYSUM~+5%DY{I))} GO TOSET1820

1130 SET1830
CONTINUE SET1840
GO TO 200 SET1859
MB=MINO(I+1sJMAY) SET1860
mM=1 SET1870

*x% SEARCH FOR J~VALUE OF TOP OF PROJECTILE (MC). SET1875
DO 140 I=MBesJIMAX SET1880
DYSUM=DYSUM+DY (I) SET1890
IF (PRYTOP+GE«DYSUM=~,5%DY (1) ;AND+PRYTOP+LT+DYSUM+.5*DY(I%1)) GO TOSET1900

1 150 SET1910
CONTINUE SET1920
MC=JMAX SET1930
GO0 TO 160 SET1940
MC=1 SET1950

*»% CALCULATION OF I-VALUE OF RIGHT SIDE OF PROJECTILE (MR)SET1955

IF (IVARDX.GT.0) GO TO 170 SET1969
+#x CALCULATION FOR CONSTANT DX, SET1965

MR=INT (PRXRT/DXF+,5) SET1970
IF (MR.GT.IMAX) MRTIMAX SET1980
GO TO 210 SET1990
*¥x CALCULATION FOR VARIABLE DX. SET1995
DXSUM=06  SET2009
DO 180 I:=1sIMAX SET2010
DXSUM=DXSUM+DX (1) SET2020
IF (PRXRT4GE+DXSUM=+5%DX (1) « AND+PRXRToLT+DXSUM++5*UX(I+1}) GO TO 1SET2030
190 SET2040
CONTINUE SET2050
MRS IMAX SET2060
50 TO 210 SET2070
MR= SET2080
60 TO 210 SET2090
x#x M0 MEANS THE PROJECTILE PACKAGE IS NOT BEING USED.  SET2100

M=0 SET2110
xxx TAYBOT==1. MEANS THE TARGET PACKAGE IS NOT BEING USED. SET2115

IF (TAYBOT.LT+0.) GO TO 310 SET2120
*#x DZFINE CELL BOUNDARIES(MZsN/ME) OF TARGET PACKAGE. SET2130

IF (IVARDY.6T.0) GO TC 220 ' SET2140

59
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230
24%0

250

P )

260
_+270

280

290

300

310
320

' Y
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»%% CALCULATION FOR CONSTANT DY, SET2145"
MZSINT(TAYBOT/DYF+.5)+1 SET2150
IF (MZ.6T.JMAX) GO TO 310 SET2160
MD=1 SET2170
N=INT(TAYTOP/DYF+.5) SET2180 -
IF (NeGToJMAX) NSUMAX SET2190
60 TO 270 .SET2200

#%% CALCULATION FOR VARIABLE DY, SET220%
DYSUM=0. SET2210
1=0 SET2220

s*% SEARCH FOR J=VALUE OF BOTTOM OF TARGET (M2). SET2225
IF (TAYBOT.EQ.0.) GO TO.240 SET2230
DO 230 I=1s.JMAX SET2240
DYSUM=DYSUM+DY(1) SET2250
IF (TAYBOT.GE.DYSUM-.S*DY(I).AND TAYBOT«LT+DYSUM+.5%DY(I+1)) GO TOSET2260

2 240 SET2270
CONTINUE SET2280
60 TO 310 SET2290
MZ=MINO(I+1¢JUMAX) SET2300
MD=1 _ SET2310

sxx SEARCH FOR J=VALUE OF TOP OF TARGET (N)., SET2315
DO 250 I=MZsJMAX SET2320
DYSUM=DYSUM+DY (I) , SET2330
IF (TAYTOP.GE«DYSUM=,5%DY(I) ANDeTAYTOP LT «DYSUM+,5%DY(I+1)) GO TOSET2340

1 260 SET2350
CONTINUE SET2360
NZJMAX SET2370
60 TO 270 SET2380
N=I SET2390

w*%x CALCULATION OF I=-VALUE OF RIGHT SIDE OF TARGET(ME). SET2395
IF (IVARDX.6T.0) GO TO 280 SET2400

#xx CALCULATION FOR CONSTANT DX ) SET2405
ME=INT(TAXRT/DXF+,5) SET2410
IF . (ME.GT.IMAX) ME=IMAX SET2420
G0 TO 320 SET2430

»%% CALCULATION FOR VARIABLE DX. SET2435
DXSUM=0. SET2440
00 290 I=1sIMAX SET2450
DXSUM=DXSUM+DX (1) SET2460
IF (TAXRT+GE.DXSUM=eS¥DX(I) ¢ ANDeTAXRT ¢L.T«DXSUM++5+DX(I+1)) GO TO 3SET2470

100 SET2480
* CONTINUVE SET2490
ME=IMAX © SET2500
G0 TO 320 SET2510
ME=I SET2520
60 TO 320 ' SET2530

*s% MD = 0 MEANS THE TARGET PACKAGE IS NOT BEING USED. SET2540
MD=0 . SET2550
KMAX=IMAX®JMAX+1 SET2560
KMAXASKMAX+1 SET2570
JMAXASUMAX+1 SET2580
IMAXASIMAX+1 SET2590

s#% INITIALIZE PROPERTY ARRAYS. _SET2595
DO 330 K=1rKMAX SET2600
U(K)=0,0 SET2610
V{K)=0,0 SET2620
P(K)=0,0 SET2630

rare
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OOOaCn

390

400

(X o]

AMX{K)=0,0
AIX(K)=0.0
CONTINUE
PidY=3.,1415927
WSSX(1)*x2

SET2640
SET2650
SET2660
SET2670
SET2680

=*xx CALCULATE CELL=-FACE AREAr THE AREA GENERATED BY SEGMENTSET2682

X{1)eX{I+1) ROTATED ABOUT THE Z-=AXIS.
TAU(LISPINYXKWS
DO 340 I=2:IMAX
WSASX(I) *%x2
TAU(I)=PTOY*(WSA=WS)
WS=#HSA
CONTINUE
ETH=0.0 ‘
*%¥x RADIUS.GT.0. MEANS SPHERE IS TO BE USED.
SEE SPECIAL EQUIVALENCES FOR SETUP FOR LOCATION
OF PARAMETERS DEFINING DIMENSIONS AND PRGPERTIES OF
SPHERE.,
IF (RADIUS.LE«O+) GC TO 540

*¥x COMPLTE ISPHMX, THE I=INDEX OF THE RIGHT=MOST ZOLUMN

C.. YTAINING A PART OF THE SPHERE.
DO 350 iI=1,IMAX
IF (X(I).GE+RADIUS=.000001%DX(Z)) 60 TO 360
CONTINUE
ISPHMX=1
TOTSPH=0.
*x% COMPUTE JCENTR=J=INDEX OF SPHERE<«CENTER
DO 370 J=0rJMAX
IF ((Y(J)+.5%DY(J+1))«GT.YCENTR) GO TO 380
CONTINUE
*x%x%x YCENTR SHOULD FALL ON CELL BOUNGARY»
PRINT QUT INPUT VALUE AND ADJUSTED VALUE.
WRITE (6¢730) YCENTR,Y(J)
YCENTR=Y(J)
JCENTR=J
COMPUTE JRADA AND JRADB.
*xx¥ JRADB = THE NUMBER OF CELLS CONTAINING A PART OF THE
SPHERE FROM THE CENTER TO BOTTOM EDGE
*x% JRADA = THE NUMBER OF CELLS CONTAINING A PART OF THE
SPHERE FROM THE CENTER TO TOP EDGE
JRADB=0
JRADA=C
JBSJCENTR
JASJCENTR+1
SUM1=0,
suma=o0,
IF (JUCENTR.EQ+0) GO TO 400
SUM1=SuUM1+DY(JB)
JB=Jg=1
JRALB=JRADB+1
IF (SUM1.LT«(RADIUS=.000001xpY(JB))) 60 TO 390
SuM2=suM2+DY (JA)
JASJA+L
JRADASJRADA+]L )
I7 (SUM2.LT.(RADIUS=-,000001=DY(JA))) GO TO 400
*xx COMPUTE(1)JSPHTP=J=INDEX OF UPPER=MOST ROW
* Kk WHICH CONTAINS PART OF THE SPHERE

61

SET2684
SET26990
SET2700
SET2710
SET2720
SET2730

- SET274C

SET2750
SET2760
SET2770
SET2780

- SeT2790

SET2850
SET2860
SE72870
SET29C0
SET2910
5ET2920
SET293¢0
SET2940
SET2950
SET2960
SET2970
SET2980
SET2950
SET3000
SET3010
SET3020
SET3030
SET3035
SET3040
SET3050
SET3060
SET3070
SET3080
SET309C
SET3100

- SET3110

SET3120
SET3130
SET3140
SET3150
SET3160
SET3170
SET3.80
SET31S0
SET3200
SET3220
SET3220
SET3230
SET3240




o0

-n-n

xAkx (2) USPHBT=U=IRDEX OF LOWEST ROW

wkx wHICH CONTAINS PART OF THE SPHERE
JSPHBT=MAX0 (1 ¢+ JCENTR=JRADB+1)
WSPHTP=MINO(UMAY. s JCENTR+JRADA) -

YC2SYCENTR*:%2
RSQRD=RADIUS**2 )
xxx FOR EACH CELL IN RECTANGLE FROM X=0.

*xx%  TO X=(ISPHMX=1)*DXF AND FROM

*xk  Y=(JSPHBT=1)*DYF TO Y=(JSPHTP)*DYF

*k%  FIND VOLSPH=VOLUME OF SPHERE IN CELL K
*x%  AND SET MASS AND SPEC. INT. ENERGY.

DO 5§30 1=1+s1SPHMX
K= (JSPHBT=1) *IMAX+I+1
wxx X(I=1)=VALUE OF X AT LEFT OF COLUMN
*sx% X(I)ZVALUE OF X AT RIGHT OF COLUM < ;
XL2=(X(I=1))»%x2
XR2=(X(I))*%x2
**¥ YLINTASY LEFT=INTERCEPT~ABOYE~CENTER
xxx YLINTB=Y=LEFVT=INTERCEPT-BELOW=CENTER
W3SSART(RSQRD=XL2)
YLINTASYCENTR+WS
YLINTB=YCENTR-WS
xkx DOES CURVE INTERSECT X=X(I)
IF (RSQRD.LE.XR2) GO TO 410
*x%x YES
WS=SQRT (RSQRD=XR2)
YRINTASYCENTR+WS
YRINTB=YCENTR=HS
60 TO 420
YRINTASYCENTR
YRINTB=YCENTR
CONTINUE
DO 520 J=JSPHET»JSFHTP
»xx SKIF IF SPECIAL CELL
IF (AMX{K)+NE«Ge) GO TO 520
YTOP=Y (J)
Y80TTM=Y{J~1)
YDIFFT=(YTOP=~YCENTR) %2
YDIFFB=(YBOTTM~YCENTR) **2
YDIFFO=AMAX1(YDIFFT»YDIFFB)
YDIFFI=AMIN1(YDIFFT:YDIFFB)
s¥x IS ALL OF CELL WITHIN SPHERE BOUNDARY.
IF ((YDIFFO+XR2)+GT«R5QRD) GO TO 430
*x%xx YESe DEFINE VYOLUME OF CELL.
VOLSPH=TAU(I)*0Y(J)
GO TO 47¢
»%xkx NOo IS ALL OF CELL OUTSIDE SPHERE BOUNDARY.
IF ({YDIFFI+XL2)+LTeRSQRD) GO TO 440
*%k YES,
VOLSPH=0,.
GO TO 510
»x% NOo PART OF CELL IS WITHIN SPHERE. COMPUTE VOLUME
OF PART OF CELL INSIDE THE SPHERE AND STORE
IN VOLSPH.
IF (JeGT+JCSNTR) 60 TO 450
YLOWER=AMAX1(YBOTTM, YLINTB)

STT3250
SET3250
3ET3270
SET3280
SET3290
SET3300
SET3310
£ET3320
SET3330
SET3340
SET3350
SET2360
SET3370
SET2380
SET3390
SET3400
SET3410
SET3420
SET3430
SET3440
SET3450
SET3460
SET3470
SET3480
SET2490
SET3500
SET3510
SET3520
SET3530
SET3540
SET355C
SET3560
SET3570
SET3610
SET3620
SET3630
SET3640
SET3650
SET3660
SET3670
SET3680
SET3690
SET3695

- SET3700

SET3705
SET3710
SET3720
SET3725
SET3730
SET3735
SET3740
SET3750
SET3752
SET3754
SET3756
SET3760
SET3770




YUPPER-AMINI(YTOPoYRlyxBZ‘
ADDVL={TTOP=TUPPCRIZTAUVL;
GO 70 460
450 YLOWERSAMAX1(YBOTTM: YRINTA)
. YUPPERZAMINI (YTOP, YLINTA)

ADDVL=(YLOWER=YBOTTM) xTAU(I)

1ER**3) /3. +YCENTR* { YUPPER**x2=YLOWER*%2))
470 WS=VOLSPH*RHOSPH
- AMX (K)=¥S
C **x CHECK WHETHER THE CELL IS FULL
WSA=TAU(I)*DY {(J}
WSB=WSA=VOLSPH
IF (ABS(WSB/WSA) .LT.ROEPS) GO TO 490

C x*xx ADD RHOOUT MATERIAL TO CELL
WSBZWSB*RMOOUT
AMX{K)=HS+WSB

C *xx CHECK WHETHER MASS IS TOO SMALL TO XEEP
IF(AMX(K) /WSALT.EVAP*RHINI) GO TO 51¢

C *xx USE A WEIGHTED AVERAGE OF THE PROPERTIES OF THE SPHERE

C AND THE PROJECTILE FOR CELLS PARTIALLY IN THE SPHERE.
AIX(K)=(WS*SIESPH+WSE*PROJI) /AMX (K? 2&
VIK)={WS*VINSPH+WSB*VINI) /AMX (K)
G0 To 500 ‘

c xxx ESSENTIALLY ALL OF CELL IS IN SPHERE

49g AIX(K)=SIESPH
V(K)SVINSPH

-C *x%x SUM SPHERE YOLUME

500 TOTSPH=TOTSPH+VOLSPH

60 TO 52&
. 510 AMX(KI=0,

C xx%x END OF J=LOOP

520 K=K+ IMAX

C **xx END OF I-LOOP

530 CONTINUE

SET3796

CowRTIAN
QLI IPV

SET3800
SET3810
SET3820
SET3830

'450 VOLSPH=AODVL+PIDY*( (RSQRD=YC2=XL2) * (YUPPER=YLOWER) ~{ YUPPER**3~YLOWSET3840

SET3850
SET3860
SETY3870
SET3880
SET3830
SET3900
SET3910
SET3920
SET3930
SET3940
SET3945
SET3950
SET3960
SET3965
SET3970
SET3980
SET3990
SET4030
SET4040
SET4050
SET4060
SET4070
SET4080
SET4090
SET4100
SET4110
SET4120
SET4130

5S40 WRITE (6¢800) RHOSPHsRHINI?RHINIT,RHOFILSIESPHsPROJI»TARGI»VINSPHSETH140
1+VINI»TARGVs»PROJU)RADIUSFPRYTOP ¢ TAYTOP» YCENTRsPRYBOT» TAYBOT ¢ PRXRT»SET4150

2TAXRT
C *+x RESET BORROWED Z=STORAGE TO ZERO.
EVAPM = 0.
EVAPEN = 0o
EVAPMU = 0o
EVAPMV = 0.
C **%x M=0 MEANS THE PROJECTILE PACKAGE IS NOT BEING USED.
IF (M.EQ.0) 60 TO 610
D0 690 I=M!MR
K={MB=1) *IMAX+I+1
C *¥x ASSIGN PROPERTIES TO CELLS IN PROJECTILE,
DO 590 J=MBesMC
IF (AMX(K)oNEeOe) GO TO 550
AMX (K)=RHINI*DY (J) *TAU(I)
o) IF (VIK)«NEe«Os) GO TO 560
VIK)=VINI
560 IF (U(K)sNE+Oe) GO TO 870
U(K)=PROJU
_ 570 IF (AIX(K)oNEeQe) GO TO 530
AIX(K)SPROJI

63
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SET4160
SET4162
SET4164
SET4166
SET416C

" SET4169

SET4170
SET4220
SET4230
SET4240
SET&2590
SET4260
SET2270
SET4280
SET4290
SET4300
SET4310
SET4320
SET4330
SET4340




IR T SRR W

540
590

6uo

- 610

620
630
640
650

660
670
680

OO0 OO0

CONTINUE
KK+ IMAX
CONTINUE
sxx MD=0 MEANS THE TARGET PACKAGE IS NOT BEING USED.
IF (MD«Ew.0) GO TO 650
s&x% ASSIGN PROPERTIES TO CELLS IN TARGET .
D0 o400 I=MDIME
K=(MZ=1)sIMAX+]I+1

00 630 J=MZ¢N

IF (VIK)«NE-Oe«) 60 TO 620
VIK)STARGV

IF (AMX(K)oNE+O«) GO TO 630
AMX{K)=RHINIT#DY (J)sTAU(I)
AIX{(K)=TARGI

K=K+ IMAX

CONTINUE

CONTINUE

CYCLE=0.0
VT=G.0
NREZ=NUMREZ
NZ=1 :
»x% RHOFIL=0o WHEN THERE 1S NO FILLER MATERIAL BETWEEN
PROJECTILE AND TARGET.
iF (RHOFIL«EG.0.) GO TO 680
ss% FILL BETWEEN PACKAGES HITH MATERIAL OF DENSITY=RHOFIL.
MC=MC+1
MZ=MZ~1
DO 670 I=1rIMAX
K=(MC=1)#IMAX+I+1
DO 660 J=MCsMZ
AMX (K) SRHOFIL*DY ({J)*TAU(I)
KSK+IMAX
CONTINUE
N3=0
wxx PK(14).,6T.0, MEANS COME CELLS WILL BE DEFINED
AFTER PACKAGES ARE SET UP.
IF (PK(14)+GT.0+) CALL CARDS
s5s CALCULATE INITIAL VALUE OF TOTAL ENERGY TO BE ADJUSTED
WHEN MATERIAL IS EVAPORATED OR CROSSES A TRANSMITTIVE
BOUNDARY AND TO BE USED IN EDIT TO CHECK ERROR IN
ENERGY SUM.
DO 690 K=2+KMAX
ETH‘ETH+AMX(K)#(-S‘(U(K)*12+V(K)**2)*AIX(K))
CONTINUE
XMAX=X ( IMAX)
TXMAX=AMAX*2,0
YNMAXZY (UMAX)
TYMAX=YMAX*2,0
IF (Y2.6T«.(~1.)) GO TO 750

Strusso'

SET4360
SET4370
SET4380
SET4390
SET4395
SET4400
SET4410
SET4420
SET4430
SET4440
SETH450
SET4460
SET4470
SET4480
SET4490
SET4500
SET4510
SET4520
SET4530
SET4540
SET4550

- SET4560

SET4565
SET4570
SET4580
SET4590
SET4600
SET4610
SET4620
SET4630
SET4640
SET4650
SET4660
SET4670
SET4672
SET4674
SET4680
SET4682
SETn684
SETH4686
SET4688
SET4690
SET4700
SET4710
SET4720
SET4730
SET4740
SET4750
SET4760

sxx PUT TRACER POINT IN CENTER OF EVERY OTHER NONEMPTY CELLSET4770

IN EVERY OTHER ROW. THE TRACER POINT COORDINATES OF
EMPTY CELLS ARE (000).

11ZIMAX/2

JISUMAX/ 2

DO 720 J=1lrdy

DO 720 I=1¢11

SET4772
SET4774
SET4780
SETHTO0
SET4800
SET4810



K22x ({J=1)*IMAX+]) SET4820

IF (AMX(K)oEQ.0c?) GO TO 710 SET4830
XP(IsJ)=FLOAT(2%[~1)=,5 SET4840
YP(I+J)=FLOAT(2%J=1)=~,5 SET4850

710 NMP=NMP+1 SET4360
C *xx NMPMAX IS THE MAXIMUM NUMBER OF TRACER POINTS TO SET4862
¢ BE USED AnD IS DEFINED IN THE INPUT DECK. SET4864
IF (NMPoGE.NMPMAX) GO TO 730 SET4870

720 CONTINUE SET4880
G0 TO 740 SET4890

730 JJ=J SET4900
C *x%x N3=1 MEANS TRACER POINTS ARE BEING USED» ADDING SET4902
C ONE MORE RECORD TO EACH TAPE DUMP, SETu904
740 N3=1 SET4910
750 REWIND 7 SET4920
wS=555.0 SET4930

C WRITE OUTPUT FOR OIL ON TAPE, SET4940
WRITE (7) WS»TYCLE?N3 SET4950

ARITE (7 (Z(I)eoIz=1rMZT) SET4960

WRITE (7) (UCI)oV(I)AMX(I) s AIX(I) o P(I)eI=12KMAXA) SETY4Q70

WRITE (7) X(0) e (X(I);TAU(I) JPM(I)I=1rIMAX) SET4980

WRITE (77 (Y{(I)eI=02JMAX) SET4990

IF (Y2.6Te(=1.)) GO TO 760 SETS5000

WRITE (7) ((XPC(Iod) e YP(IrJ)rIZ1eI1)d=10dJ) SETS5010

769 WRITE (7) (DX(I)sI=10IMAX) : SET5020
WRITE (7) (DY (J)rJ=1,JdMAX) SETS030
WS=666.0 SET5040

WRITE (7) WS2WS»u4S SET5050

G0 TO 780 SETS060

C *xxx DX AND/OR uUY ARRAY NOT PROPERLY DEFINEDe SEYS062
C CHECK VALUE OF DXF AND DYF IF ZONE'S ARE CONSTANT. SET5064
" C IF VARIASLE» CHECK LOCATION NUMBERS USED FOR SET5065
C READING IN X AND/OR Y ARRAY ESPECIALLY IF ANY SETS5066
C VARIABLE DIMENSIONS WERE CHANGED. SET5068
770 NKX=95 SET5070
NR=2 SET5080

CALL ERROR SETS5090

780 RETURN SET5100
C SETS11i0
790 FORMAT (/SX¢1SHINPUT YCENTR = 21PE12.,5¢6Xe18HADJUSTED YCENTR = '1P557512Q
1£12.6) SET5130

800 SORMAT (7//717X018HINITIAL CONDITIONS//11iXr»6HSPHERE»13X»9HPACKAGE SEY5140
11,214 FACKAGE 2 FILLER//78H DENSITYr1P1E12,4/6Xe1P3E12.84/8H S.SET5150
2IlcEce1P1EL12.406XriP2E12.4/8H Ve1P1E12.4,6X21P2E12.4/8H SET5160

3 UriSXs1P1EL12.4/8H RADIUS+IPIELIZ2.4¢5Xe3HTOP»1PLIELI0.4»1PLEL2,4/8H SETS1ITG
LYCENTER1PL1EL12.4¢2Xr6HBOTTOM: 1P1E10.421P1EL12,4/23XeSHRIGHT 2 1P1EL10.S5ET5180
S54.1PlE12:4) SET5190
END SET5200~
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SUBROUTINE CDT coT

ooooe'gooo.oooooooo.ooooo0oooﬁ00oCo0’00000000QQQQOOOOOQoo’QOQQQOQOCDT

coT

OIMENSION AMX(2502)¢AIX(2502)U{2502) +V(2502) P(2502) coT

1 X(52) 1 XX(54) e TAU({S2) »JPM(52}) coT
2 Y(102) sYYE104) oFLEFT(102)¢ YAMC(102)» SIGC(102)9 coT
K) GAMC(102)» coT
4 PK(15)» .21150) ] coT
) XP{26¢51)2YP(26151) CcoT
6 PL(204) »UL(204) »PR(204) CoT
7 RSN(S2) ¢ RST(52)» CoT
3 CMXP(S) +CMYPI(S) »1IJ(5) 1 JK(5) ’ coT
< DX{52) 1 DDX(54) +2DY(102) oDDY(104) coT
% SNB(52) »STB(S2) 2UK(52¢3) rVK(52+3) ¢RHO(S203} CoT
*xx DIMENSIONED ARRAYS coT

**x Z=-BLCCK IS SAVED ON TAPE. COT

CCMMON Y4 coT

COMMON PK coT

COMMON YY» XX coT

COMMON DDX» DOY coT

COMMON  AMX» AIX» Ue Vo P CoT

COMMON TAU» JPM coT

COMMON UL PL coT

COMMON XP YPe CMXP, CHYP cnT

*xk%x NON-DIMENSIONED VARIABLES CcoT

COMMON AID PAMMV s AMMY 2AMPY AMUR 2AMUT (AMVR coT

1AMVT +DELEB +DELER +DELET +DELM DYOGCX »DXYMIN2EAMMP (»EAMPY » cDT
2E *ERDUMP 1 1 I3 r IWS vJ 'K rKA 'KB ¢ coT
3LL 2 4D ' ME ' MZT eNERR  aNK 'NPRINT» CcoT
4NR #NRZ +NULLE +PIDTS »SIEMINsSNR # SNT 1STR eSOLID » coT
S5SUM s TESTRHe TWOPT #URR WS *rWSA ¢+WSB ' WSC 'WELAGF» cDT
OWFLAGL o WFLAGP coT
CDT

»5% THE FOLLOWING EQUIVALENCES MAKE AVAILASLE CcoT

X(a)e Y(0)e DX(O)» DY(O) CDT

coT

EQUIVALENCE (XX(2)» X(1))s (YY(2)r Y(1)) CoT

EQUIVALENCE (DDX(2)e» DX{1))» (DDY{(23» DY(1)) coT

coT

x*x SPECIAL EQUIVALENCES FOR PH2 ONLY coT

CoT

EQUIVALENCE (ULsFLEFT)» o (UL(103) e YAMC) ¢ coT

1 . (PL*GAMCPR)» {PL(103),SI6C? cov
CcoT

*xx SPECIAL EQUIVALENCES FOR PH3 ONLY Cov

coT

EQUIVALENCE (ULsRSNI» CcoT

1 (PL/RST)» {P2UK)» coT
2 (P{157) VK)o {P{(313)+SNB)» coT
3 (P(365)¢STB)» (P(417) +RHO) CoT
oky

x¥x SPECIAL EQUIVALENCES FOR EDIT coT

CoT

EQUIVALENCE (PR(1)» IJ)e (PR(6)r» JUK) CoT

coT

*xxx Z=STORAG:. EGUIVALENCES cov

coT

EQUIVALENCE

(Z( 1)+:PROB )9 (2Z¢

66

}oCYCLE ) CODT

10

20

30

40

50

60

70

80

90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
35¢C
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
520
540
550
560
570
580




1z 307 e (20 4)sNUMSP )9 (Z( S)eNFRELP)»(Z( 6)2NDUMPT7)» CDT 5S0
2(ZC T7)2ICSTOP)»(2( 8)PIDY ) (Z( 9)eTOPMU )+ (Z( 10)»,RTMU )» CDT 600
3(Z0 11)2STKL ) (Z( 12) 1NUMREZ)r (2{( 13)+ETH )0 (Z( 14),UN14 » CDT 610
G(ZC 15)yRHINIT) 1 (20 26)oPROJI )» (Z2( 17)2UN17 ) o{(Z( 18)eXMAY )+ CDT 620
5(Z( 19)NZ Jo{2y 20} ¢NREZ ) (Z( 21)+,AMDM )2 (Z( 22),UVMAX )» CDT 630
6(Z( 23)+1UN23 )2 (2( 24)+DMIN ) (Z( 25)2JSTR ) (2Z( 26)»DTNA )» CDT 640
7020 27)2CVIS )9 (2( 28)¢STK2 ) (Z2( 29)#STEZ ) (Z( 307/NC i1s CDT 650
8(Z¢ 31)sUN31 ) (2( 32)¢NRC Yo (24 33)2IMAX ) (2( 343 ¢IMAXA )¢ CDT 660
9(2( 35)rJMAX D e (2( 36) s JMAXA )¢ (Z( 37)eKMAX ) e(Z( 38)+KMAXA } CDT 670
EQUIVALENCE CDT 680
1020 39)e30TM )0 (2( 40)vBOTMV ) (Z( 41) 9/ NUMSPT)»{(Z( 42)¢CZERO ) CDT 690
2(ZC 43) s NUMSCA) » (Z( w4) vPRLIM ) {2( 45)»PRDELT)»(Z( 46)»PRFACT) CDT 700
EQUIVALENCE CDT 710
1(zZ(0 47) .11 Yo (Z{ 48) 212 Yo (Z2( 49)»IPCYCL) v (Z( SO0)TSTOP ) CDT 720
2(2( 51)»RHOFIL) v {2( 52) ¢ TARGV )¢ (Z( 53)»N3 Yo (Z( S4%)oIVARDY)» CDT 730
3(Z( 55) VT Yo (2Z( 56) N6 Yo (Z( S7)+RTM )2 LZ( 58)sRTMV )» CDT 740
4(Z( 59)2UN59 ) (2Z2( 60)¢N10 e (Z( 61)N11 Yo (Z( 62)9rGAMMA )¢ CDT 750
5(ZC 63)+TOPM 9 (2( 64)+BOTMU )¢ (Z( 65) SN Yo (Z( 66)TOPMV )¢ CDT 760
5(ZC 67)1PRYBOT)»(Z( 68)PRYTOP)» (Z( 69 PRXRT )¢ (Z( 70)+CYCPH3)» CDT 770
7(Z2¢ 71)+REZFCT) v (20 72)¢TARGI ) (Z2( 73)+PROJU )¢ (Z( 74)»BBOUND)» CDT 780
8(Z( 75):EVAP )¢ (2( 76)+ECK Yo (Z¢ 77)eNECYCL)» "7~ 78)01I )+ CDT 790
3 9(Z( 79)¢JJ )o(Z( 80) +NMP Yo (Z( 81)sY2 Yo T 82).EZPH1 ) CDT 800
3 EQUIVALENCE COT 810
1(Z( 83) v IVARDX) 0 (Z( 84) T e (Z( 85)NMPMAX) ¢ (Z( 86)PMIN )» CDT 820
2(Z( 87) ¢ INTER ) (Z({ B88)»TAYBOT) ¢ (Z( 89)+ TAYTOP) »(Z{ 90)»iEMAP )¢ CDT 830
3(Z{ 91)MC Jo{Z( 92) ' MR Yo (Z2( 93),MZ e (Z( 941,MB ) CDT 840
EQUIVALENCE COT 850
1(Z( 95)/REZ )o{Z( 96) +NODUMP) ¢ (Z( 97)oUN97 ) r(Z( 98)sUNIB )¢ CDT 860
2(Z( 99)2UN99 ) (Z(100) +EVAPM ) (Z(101)EVAPEN)»(Z2(102}EVAPMU)» COT 870
3(Z(103)EVAPMV) » (Z2(104) +EZPH2 )» (2(105)55NL Y0 (2(106)»STL s CDT 880
G{Z(i07) 2 TAXRT )0 (2(108) +IDNMAP) e (2(109)»IPRMAP) »(2(110)+ROEPS )¢ CDT 890
S(Z(111) pRHINI D)o (Z(112)VINI D)o (Z(113)»FINAL )9 (Z(114)+IVMAP )¢ CDT 900
6(Z2(115)»RHOZ ) r(Z(116)9ESA o (Z(117)9ESEZ )9 (Z(118)+ESB o CDT 910
7(Z2(119);ESCAPA)» {Z(120) vESESP )» (Z2(121)ESESQ ) (2Z2(122)»ESES )¢ CDT 920
B8(Z(123) vESALFH) v (Z2(124) 1ESBETA)» (2(125) +ESCAPB) ¢ (2(126) » IUMAP )» CDYT 930
9(2(127) 551 )2 {2(128) 9552 Yo (Z(129) 9 UMIN ) {(Z(130)+SSL ) CDT 940
EQUIVALENCE CDT 950
1(Z(131)PRTIME) ¢ (2{132) »EOR Yo (Z(133)+E0T 10 (Z(134)»EC3 Yo CCy 9637
2(Z(135)+EMOR )2 (Z(136) 2DXF o (2(137)+DYF )+ {Z(138) RHOMIN) » LDT 970
3(2(139)»STAB)» (Z2(140) o XIENRG) » (Z2(141),XKENRG)» (Z{142)+XTENRG) »CDT 980
4{Z(143) ¢ STT Y2 (Z{144) +DTMIN Do (Z{145) +TRNSFC) v (Z(146)EMOT )¢ CDT 990
S(Z(147)»JPROJ )0 (Z(148)»CNAUT )¢ (Z(149),BBAR ) (2(150),EMOB ) CDT1000
- ' o CDT1010
ooo.o0o000000OoooooOOOOCOOQOQOOOOOQ000000'000oooo000!0.0.000000000C0T1020
CDT1030

END OF COMMON CDTic40
_ CCT1050
oooooooooooooooo000000.00000000ooooot'oooooooooooooooooo.OGOOOOOOOCDT1060
CDTi070

*xxx SPECIAL EQUIV FOR ES AND COT CcDT1080
EQUIVALENCE (RHOW,NULLE) CDT1090
CDT1100

*%x¥CHECK COURANT CONDITICN AND PARTICLE VELOCITY. CDT1110

**x*RECORD I AND J OF ZONE WHERE DT IS CONTROLLED. CDT1120

*xxFIRST CALCULATE PRESSURES FROM EQe OF ST, CDT1130

CDT1140

CD0T1220

OO0

OOOOOO
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TRIALSO.

SRATIO=10.*%x10

WSC=0.

«*WSC Will BE MAXIMUM U OR V

DO 60 I=1,I1

K=1+l

DO 60 J=1,12
RHOWSAMX(K) /{TAU(T)*DY (J))

CAul ES

**x IF DENSITY OF CEl.L K IS LESS THAN RHOMINs IT'S

VELOCITY OR SOUND SPEED IS NOT USED IN DETERMINING DT.

IF (RHOW.LT:RHOMIN) GO TO 50
IF (ABS(P(X )oLT«PMIN) P(1)Z0.
IF (CNAUTaGT.0e4) GO TO 20

»xxCALCULATE SOUND SPEED FOR POLYTOPIC GAS WITH
*x*xxGAMMA EQUAL TO ESA+1.

WSSSAERT (GAMMA*ABS (P (K) ) /RHOW)

GO TO 40

**%CHECK FOR NEGATIVE PRESSURE.

IF (P(K)+GTe0e} GO TO 30
*%x% NEGATIVE PRESSURES NOT ALLOWED ALONG GRID BOUNDARY

AND NOT ALLOWED ANYWHERE UNTIL ACTIVE GRID REACHES
JSTR{INPUT PARAMETER FOR TURNING ON STRENGTH
CALCULATIONS)

IF ((IMAXeNZoeleANDeIcEQeIMAX) ¢OReJSsEQeJUMAXoOReI2.LT+JSTR) P(K)=0,

WS=CNAUT
G0 TO 40

***%PRESSURE IS NEGATIVE OR ZERO

*xkPRESSURE IS POSITIVE.

WSSCNAUT+BBAR*SQRT (P(KJ)
WSA=SQRT (GAMMA*P (K) /RHOW)
WSSAMAX1 (WS WSA)
*x¥k WS IS SOUND SPEED OF CELL K.
**x WSB IS MAXIMUM OF RADIAL AND AXIAL VELOCITY OF CELL K.

*¥x WSC STORES mAXTMUM VELOCITY OF CELLS USED TO DETERMINE

DT« PRINTED AS MAXUV.

WSB=AMAX1 (ABS(U(K) ) »ABS(V(X)))
WSCSAMAXL(WSL 1 WSB)
WSSAMAX1(WSoWSB? .
*%xx TRIAL STORES MAXIMUM OF VELOCTY AND SOUND SPEED USED

TO DETERMINE DT« PRINTED AS MAXCUV,

IF (WSoLE.TRIAL) GO TO 50

TRIAL=WS

IF (WS.LEeOes) GO TO 60
DXYMINSAMINL(DX(I)»DY(J))
RATIO=DXYMIN/WS
IF (RATIO.GT.SRATIO) GO TO 60
*%xx I AND J OF CELL CONTROLLING DT STORED IN N10 AND N11

N10=1
N1ll=J

FOR PRINTOUT.

**% SRATIO IS SMALLEST VALUE CALCULATED FOR RATIO.
SRATIOSRATIO

68

CDT1230
CDT1240

CDT1250
CbT1260
CbT1270
CoT1280
CDT1290
CDT1330
COT1340
CDT1342
COT1344%
CDT1359
CDT1360
CDT1370
CDT1380
CDT1390
CDT1400
COT1410
COT1420
CDT1430
<DT1440
CDT1450
CDTL452
CDT1454%
CDT1456
COT1458
COT1460
CDT1470
CDT1480
CDT1490
COT1500
CDT1510
CDhT1520
CDT1530
COT1540
CDT1550
CDT15852
CDT1554%
CDT1556
CDT1558
CDT1560
CDT1570
CDT1580
CDT1582
CDT1584
CDT1590
COT1600
CDT161i0
CDT1620
CDT1630
CDT1640
CDT1lek2
CDTi644
CDT1650
CDT1660
CDT1665
CDT1670
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(34

70

78
8¢

90
95

*x*END OF I» J LOOP
K=K+IMAX

**%x IF TRIAL.LE.O0, THERE IS PROBABLY AN ERROR IN THE INPIT
PARAMETERS FOR THE INITIAL VELOCITY:; ENERGY OR DENSITY

OF THE PACKAGES.
IF (TRIALJLE.O0.) GO TO 170

*4x IF FINAL.EQ.O.USE STAB FOR VALUE OF STABILITY FPACTION
IF FINAL.GT,0,USE A GEOMETRIC PROGRESSION WITH STAB
AS THE INITIAL VALUE AND FINAL AS THE FINAL VALUE.

IF (FINAL.EG.0.) 6O TO 70
STAB=2.,*STAB

STAB=AMINL (STABeFINAL)
OT=STAB*SRATIO

iF (STAB.LT.FINAL) GO TO 80

**% AFTER STAB.GE.FINAL CHECK ON SIZE OF DTe. DTMIN IS AN

INPUT PARAMETER AND CAN BE SET TO G.
IF (DT.LE.DTMIN) GO TO 150
CONTINUE

**%x [S CONTROL~CELL ISOLATED
K (N11=-1)*IMAX+N10+1
WS=0,
IF (N10eGTol) WS=AMX(K=-1)
IF (N10oLT«IMAX) WSZAMX(K+1)+VWS
IF (N11eGTol) WSSAMX(K=IMAX)+WS
IF (N11oLT.JMAX) WS=AMX(K+IMAX)+WS
IF (WS.6GT«0.) GO TO 90
*%x*% ISOLATED» SO DESTROY IT.
WSS (AIX(K)+(U(K) *x24V (Ki %%2) *¢5} ¥*AMX (K)
EVAPMSEVAPM+AMX (K)
EVAPEN=EVAPEN+WS
ETH=ETH=uS
EVAPMUZEVAPMU+AMX (K) *U(K)
EVAPMVZEVAPMV+AMX (K) AV (K)
WRITE (6¢290) N1OsN11lsTeDTeTRIALsWSCoUMIN,PMIN
AMX(K)=0,
AIX(KI=0W
P(K)=0.
Utky=Q,
V(K)=(,
*¥x RECALCULATE DT,
GO TO 10
*%xx INCREMENT TIME AND CYCLE.
T=T+DTNA
IF (TeLTe0s2 GO TO 160
NC=NC+1
CYCLE=NC

**%x RESET NPRINTe NPRINT=1 ON PRINT CYCLES.

NPRINT=0

CDT1480
CDT1690
CDT1700
CDT17062
COT1704
CDT1706
COT1710
CDT1720
CDT1730
CDT1740
COT175¢C
CDT1760
cDTL77C
CDT1786
CDT1790
CDT1792
CDT179%
CDT1800
CDT1810
CDT1820
CDT1830
CDT1840
cDT1850
CDT1860
CDT1870
o) B:1:10)
CDT1890
CDT1900
CDT1910
CDT1920
CDT1930
CDT1940
CDT1950
CDT1960
CDT1970
CDT1980
CDT1990
CDT2000
CDT2010
cDT2020
CDT2030
CDT2035
CDT2040
CDT2050
CDT2060
c0T2070
cDT2080
CDT2090

CDT2100
CDT2110

*xx CEFINE VELOCITY AND ENERGY CUTOFFS USED IN MAP AND PH2,CDT2115

UMINSTRIAL*ROEPS

SIEMINTSUMIN**2

PMIN=RHOZ*CNAUT*UMIN

IF (PMINJLT.ROEPS) PMINSUMIN*RHOZ*TRIAL

WRITE (60290) N1OsN1LrTeDToTRIALIWSCrUMIN,PMIN
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CDT2120
CDT2130
CDT2140
CDT2150
CDT2160




T

E N OTNA=DT __ . COT2170
F ; o %% JTLETRH = L2%RRP02 CuTeli71
E o *H; PRESSURE OF COLDsFREE SURFACE CELLS IS REDUCED BY ACDT2172

= - ¢ FACTOR,F¢r WHICH ACCOUNTS FOR THE EFFECT OF FREE SURFACECUT2173
: c LOCATION ON THE PRESSURE GRADIENT., F IS THE DZNSITY OF c07217u
i c THE LOWEST DENSITY ADJACENT CELL DIVIDED BY THE NORMAL CDT2175
» ¢ DENSITY/OR F IS TESTRH = WHICHEVER IS SMALLEST COT2176
- . WTSTESTRH _ CUT2180
. § DO 140 I=1,I1 : COT21990
= f KzI+l CDT2200
; ) DO 140 J=1»12 CDT2210
RHOWSAMX(K) Z1DY (J)*TAU(I)) CDT2220
WTB=WT CDT2230
? IF (AIX(K)+GE.ESESQR) GO TO 140 CDT2240
3 IF (RHOW.LT.SOLID) GO TO 140 chT2250
[ 3 IF (1.EQ.IMAX) GO TO 100 CDT2260
E WTAZAMX (K+1) /(DY (J) *TAU(I+1)) CDT2270
3 IF (WTACLT.WT) WTB=WTA CDT2280
E 100 IF (I1.EQ.1) GO TO 110 CcDT2290
! WTASAMX{K=1)/{DY(J)*xTAU(I=1)) . CDT2300
- : IF (WTA.LT.WTB) wWTBSWTA COT2310
3 | 110 IF (J+EQ.JMAX) 60 TO 120 CDT2320
3 ; KASK+IMAX CDT2330
: WTASAMX (KA) 7 (DY (U+1)%xTAU(I)) COT2340
: IF (WTACLT.WTB) aTB=WTA CDT2350
. 120 IF (J.EQ.1) GO TO 130 COT2360
3 ! KB=K=1MAX CDT2370
3 : WTASAMX(KB) /7 (DY{J=1)*TAU(I)) N . CDT2380
IF (WTASLT.WTB) WTB=WTA - CDT2390
© 130 IF (WTBoLT.WT) P(K)=P(K)*WTB/RHOZ COT2400
140  K=K+IMAX : COT2410
GO TO 190 . CDT2420
- C ' COT2430
R xxx DT TOO SMALL CDT2440
150 NK=75 CDT2450
, G0 TO 180 CcoT2460
1 c *¥%x T IS NEGATIVE CDT2470
i 160  NK=95 CDT2480
A G0 TO 180 CDT2490
3 o *xx DT WILL BE NEGATIVE OR ZERO. CLT2500
; 170 NK=65 CDT2510
i 60 TO 180 CDT2520
.180 NR=3 CDT2530
CALL ERROR CDT2540
¢ CDT2550
¢ *x+xFIND THE MAXIMUM PRESSURE ON EACH COLUMN AND £DT2560
c **xSTORE 1T5 CELL NUMBER AS JPM. THIS WILL BE USED C0T2570
2 c *»*%xIN DETEPMINING THE REGION IN WHICH PHASE 3 IS CDT2580
] ¢ *xxUSED., WSA wIlL BE A RUNNING MAXIMU# OF THE CDT2590
c **xxPRESSURF IN YHE GRID. CDT2600
190 WSA==1.E30 ) COT2610
DO 260 I=1,I1 cuTr620
c xxx WS WILL BE LOCAL MAXIMUM OF COLUMN I. CDT260”
WS=~1.E30 - CDT2630
KS{I2=1)%IMAX+I+1 . CDT2640
JP=12 CDT2650
JINTL=1 CDT2660
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ks ART A URE PEAR«
DO 210 J=JUINTLeI2
IF (PIK}eLTewS) GG 70 220
WS=P(K)
*xkx JP IS J~-INDEX OF CELL WITH PEAK PRESSURE.
JP=JP~-1
K=K=IMAX
*xx IF YOU FALL THROUGHyTHEN THERE WAS NO MAXIMUM IN THIS
COLUMN
GO TO 250

xx*% COME HERE IF PRESSURE HAS PASSED A LOCAL MAXIMUM
*xx PTEMP IS PEAK PRESSURE OF COLUMN .
PTEMP=P {K+IMAX)
17 (PTEMP.LT.WSA) GO TO 230
**% WSA WILL BE PEAK PRESSURE IN ACTIVE GRID (ABSOLUTE
MAXIMUM) .
WSASPTEMP
GO0 TO 240

*x¥ PTEMP 1S LOCAL MAXIMUM BUT IS LESS THAN ABSOLUTE
MAXIMUM
IF (PTEMP.GT+0+3*%WSA) GO TC 240

*x%x THIS LOCAL MAXIMUM IS NOT BIG ENOUGH TO USE FOR JPM
JINTL=J+1

JP=JP=1
*xx WE MAY HAVE REACHED BOTTOM OF COLUMN
IF (JINTL.GE.I2) GO TO 250
**¥x CONTINUE DOWN COLUMN SEARCHING FOR SUFFICIENTLY LARGE
LOCAL MAXIMUM,
WS=P(K)
K=K=IMAX
GO TO 200
**x IF POSITION OF PEAK PRESSURF. IN COLUMN I DOES NOT
ADVANCE FROM ONE CYCLE TO THE NEXTs DO NOT CHANGE

VALUE OF JPMe.
JP=JP+1
IF (JUP.LE.JPM(I)) GO TO 260
JPM(I)=JP

*xxIF JPM IS ZERO THE SHOCK HAS NEVER REACHED THIS
*xx%x.OCATION. IF IT IS NONZERO THE SHOCK HAS PASSED
**xAND WE MUST CONTINUE TO INCREASE I UNTIL THE
*xxRIGHT BOUNDARY OF THE SHOCK IS REACHED.
IF (UPM(I).LE«O0) GO TO 270
xkx END OF I LOOP.
CONTINUE
**xx IF PEAX PRESSURE OF COLUMN I HAS GONE BELOW A THIRD
THE GRID MAXIMUM» AND IF JPM(I)=0, FROM THE PREVIOUS
CYCLEr WE HAVE REACHED THE RIGHT EDGE OF THE SHCCKe
CONTINUVE
*xx JPM{I) MUST BE MONOTONIC DECREASING
K=Il=1

P ot P =

C0T26065
C0T2670
CT2680
CDT72690
CDT2695
cpra2700
COT2710
CDT2720
chT2730
cDT2740
CDT2750
cbva2760
CDT2770
cDT2780
CDT2790
CDT2800
CDT2805
CDT2810
CcDT2820
CDT2830
CDT2840
€DT2850
CDT2860
CcDT2870
CDT2880
CDT2890
cD0T2900
CDT2919
CDT2930
CDT2940
CDT2945
CDT2950
cDT2952
CDT2954
CDT2960
CDT2970
CDT2980
€pT2982
CDT2984
CDT2986
CDT2990
cDT3000
DT3010

-CDT3020

CDT3030
CDT3040
CDT3050
COT3060
CDT3070
CDT3075
CDT3080
CDT3090
CDT3100
CDT3110
CDT3130
CDT3140
CDT3150




290

DO 280 IWS=1,K CDT3160

I=I1-IWS COT3170
IF (JPM(I) oLTeJPM{I+1)) JPM(I)=JUPM(I+1) CDT3180
RETURN CDT3190

CDT3290
FORMAT (/4H CDTrI30I4s4H T=91lPE13.7,5H DOT=v1PE13.7»9H MAXCUV=,1CDT3210

1PEL1347¢8H MAXUVS91PEL1357sTH UMIN=21PEL13.7¢7H PMIN=»1PEL13.T7) €DT3220
END CDT3230~
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SUBROUTINE ES ES

C oooool.o...ooooo.0.00000.09000000900000000000000000otoooo."o'o"'ES
C ES
R DIMENSION AMX(2502) rAIX(2502)0(2502) V(2502) P(25027 ES
1 X(52) e XX{54) ' TAU(S2)  2JPM(52) ES

. 2 Y(102) yYY(L104)  oFLEFT(102)» YAMZ(102)» SIGC(102)¢ ES
3 GAMC(1lv2). ES

4 PK(15)» < 1150) ' ES

S XP(26:151) v YP(26+51) ES

6 PL(204G) (ULL204) oPR(204) ES

7 RSN(52} RST(22) ES

8 . CMXP(5) CMYP(S) »IJLS) rJK(S) ’ ES

S DX(52) DDX(S4) DY(102) +DDY(104) o ES

$ SNB(52) »STB(52) (UK(S52¢3) +2VK(52¢3) +RHO(52:3) ES

c *xkk DIMENSIONED ARRAYS ES
C *xxx Z=B_0CK IS SAVED ON TAPE. ES
COMMON Z ES

COMMON PK ES

COMMON YYs XX ES

COMMON 00X Doy ES

COMMON AMX:» AIX» Ue Ve P ES

COMMON TAU» JPM tS

COMMON UL » PL ES

COMMON XP ¢ YPr CMXPe CMYP ES

C *+x NON=-DIMENSIONED VARIABLES ES
COMMON AID 1 AMMV s AMMY  »AMPY »AMUR »AMUT ,AMVR ES

1AMVT »DELEB sDELER ,DELET +DELM »DTODX DXYMINIEAMMP »EAMPY ES

2E tERDUMP ¢ I 113 e IVS rJ 'K KA ' KB ’ ES

3LL ' MD ' ME e MZT 'NERR  #NK ¢t NPRINT, . ES

&NR tNRZ s NULLE »PIDTS »SIEMINsSNR P SNT oSTR. tSOLID » ES

oSUM - s TESTRH+TWOPI (rURR WS *WSA ' WSB ' WSC 'WFLAGF ES
EWFLAGL s WFLAGP ES

G ES
C *kx THE FOLLOWIMG EQUIVALENCES MAKE AVAILABLE ES
C X{0)s Y{0)» DX(0)» DY(D) £S
c ES
EQUIVALENCE (XX(2)r X{1))y (¥YY(2)r Y(1)) ES
EQUIVALENCE (DDX(2)e. DX(1))» (DDY(2): DY(1)) ES

c ES
i c *¥xx SPECIAL EQUIVALENCES FOR PH2 ONLY ES
.C ES
] EQUIVALENCE (ULPFLEFT)» (UL(103)2YAMC) » ES
3 1 (PL?GAMC+PR) ¢ (PL(193)»S1IGC) ES
i ¢ ' ES
i C *¥%x SPECIAL EQUIVALENCES FOR PH3 ONLY ES
C ES
EQUIVALENCE (UL RSN) » ES

1 (PL'RST)» (P2UK)» ES

2 {(P(157)2VK) 2 (P(313)+SN3) e ES

3 (P(365)¢STB)» (P{&17)R40) £S

C ES
C xxx SPECIAL EQUIVALENCES FOR EDIT ES
C ES
EQUIVALENCE (PR(1)¢ IJir (PR{B)¢ JK) ES

C ES
o *x*x Z=STORAGE EQUIVALENCES £S
C ES

EQUIVALENCE (Z{ 1),PROB ) (2¢(

73
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2)}»CYCLE )¢ ES

ig
20
30
40
S0
60
70
-80
90
100
110
i20
130
140
150
ie60
170
180
190
201
210
220
230
240
250
260
27¢
23C
290
330
349
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
4890
490
500
510
520
539
S40
550
560
570
580




TS

o TN

DO

OOOOOOO0

120 3):07 Je(Z{ U)PNUMSP ) e (2( S)eNFRELP):(2( 6)/NDUMP7)s ES
2(2ZC T7)o1CSTOP) (20 8)ePIDY Yo (20 9)eTOPMU ) (Z( 10)RTMU )» ES
3(Z2¢ 11)9STKY ) e(2( 12)9NUMREZ)» (Z( 13),ETH Yo (ZC 18),UN1G ) ES
(20 15) o RHINITY (20 16)»PROJL ) (Z( 17)+2UNLT7 )2 (ZC 18)¢XMAX )¢ ES
§(z2( 19)1NZ Ye(Z( 20)eNREZ )¢ (Z( 21)2AMDM )0 (Z( 22)sUVMAX )¢ ES
6(Z( 23)4sUN23 )2 (Z( 24)DMIN D)o (Z( 25)2JSTR )2 (2( 26)DTNA )¢ ES
720 27)eCVIS Yo (Z( 28)eSTK2 ) (Z2( 29)¢STEZ )s(2Z{ 30)sNC Jo ES
B8(ZC 31)+UN3L )2 (Z( 32)eNRC Yo (ZC 33)2IMAX Yo (Z(¢ 34)eIMAXA )0 ES
9(2( 3S)eJMAX ) (20 36)rJMAXA Yo (Z( 37)eKMAX )9 (Z2( 38)sKMAXA ) ES

EQUIVALENCE ES
L{ZC 29),B0TM ) (2Z( 40)eBOTMV J» (Z( 41)¢eNUMSPT) »(2( 42),CZERO )¢ ES
2(Z( 43) o NUMSCA) 2 (Z( 44)»PRLIM J» (Z( 45)+PRDELT) »(2¢ 46)PRFACT) ES
EQUIVALENCE ES
1(2¢ 47} 011 Ye{z2¢ 48) 212 Yo (Z2( 49),IPCYCL)»(2Z( SO)»TSTOP )¢ ES
2(ZC S1)1RHOFIL) 2 (2( S2) ¢ TARGY )¢ (Z( 53)¢N3 Y2 (Z( S4)+IVARDY)r E£S
3(Z2( 55) VT Y2 (2( 56) N6 Yo (Z( 57)+RTM Y0 (2Z( S58)sRTMV )¢ ES
G(Z2( 59)sUNS9 )e(2Z( 60)¢N10O Yo (20 61)0N11L Yo (Z( 62)2GAMMA )¢ ES
5(ZC 63)eTOPM )0 (2( 64)¢BOTMU )» (Z2( 65)sSN Yo (Z( 66) 92 TOPMV )¢ ES
6(Z1 67)PRYBOT) v (Z2( 68) +PRYTOP)» (Z{ 69) +PRXRT )¢ (Z( 70),CYCPH3)s» ES
TCZU 71X eREZFCT) 0 (2 72)9TARGI )2 (20 73)+PROJU ) (Z( 74)+BBOUND)¢ ES
B8(Z( 75) VAP )2 (2( 76)9ECK Yo (Z0 T77)eNECYCL) 2 (2( 78) 911 )r ES
9(z2( 79)¢JJ )e(Z{ 80) +NMP Yo (2( 8B1l)sY2 Yo (2Z( 82)EZ2PHL )} ES

EQUIVALENCE ES
1(Z( 83)+IVARDX)r(2( 84) T Yo (Z( 85)1NMPMAX) »(Z( 86) ¢PMIN )¢ ES
2(Z2( 87) 2 INTER 10(Z( 28) e TAYBOT)» (Z( 89) 2 TAYTOP)»(Z( S0)+»IEMAP )¢ ES
3(Z( 9l1).MC 30 (20 92) MR Yo (20 93)eMZ o {Z( 94),M8B ) ES
EQUIVALENCE ES
1(2{ 95)¢REZ Yo (Z( 96) e NODUMP)» (Z( 27)¢UN97 Do (Z( 98)+UN98 )» ES
2(ZC 99)UNI99 )2 (2(100)+rEVAPM )» (Z2(101)EVAPEN)}2(Z2(102) ¢EVAPML}) ¢ ES
3(ZC103) 1 EVAPMY) v (Z2(104)0E2PH2 ) (2(105)»SNL Y2 (Z(106) +STL Je ES
4{20107) s TAXRT )0 (2(108) »IDNMAP)» (2(109)»IPRMAP)»(Z2€(110)»ROEPS )¢ ES
S(Z(111)+RHINI ) (Z{112)sVINI )¢ (Z(113)sFINAL )¢ (Z(114),IVMAP J)» ES
6{Z{115)RHOZ )»(2(116)¢ESA Yo (Z(117)9ESEZ )e(2(118)+ESB }» ES
T(Z(119) vESCAPA) 2 (Z2(120) +ESESP )» (2(121) +ESESG 10(2(122)+ESES )¢ ES
8(Z(123) 1ESALPH) 0 (Z(124) 2ESBETA) ¢ (Z2(125)vESCAPB) » (Z(126) 2 IUMAP )¢ ES
9(2(127) 551 10(2(128)0SS2 Yo (Z(329)oUMIN )9 (2(130),SS4 ) ES
EQUIVALENCE £S
1(2(131) »PRTIME) » (Z2(132) +EOQR Yo (201337607 10 (2(134),E08 Yo ES
2(2(135)»EMOR )¢ (2(136) 2DXF Yo (Z{137)9+DYF Y+ (Z2(138) »RHOMIN)» ES

3(2(139)¢STAB) ¢ (Z(140)»XIENRG)»
G(Z(143) ST Yo (ZU144Y rDTMIN o
S(2(167)»JPROJ 20 {(Z(148) +CNAUT )»

**xx SPECIAL EQUIV FOR ES AND CDY

EQUIVALENCE (RHOW,NULLE)

(Z(141) +XKENRG) ¢ (Z(142) »XTENRG) »ES
(Z(145) » TRNSFC) 0 (Z(146) yEMOT )¢ ES
(Z(149) »BBAR )¢ (2(150)sEMOB ) ES
ES
ES
ES

o00000QOo'coooooscotoootoooooooo40.0000000000’000010000.000000'00055

END OF COMMON

ES
ES
ES

..O..O..QQ..!0O'..0...0.00...90.0.3.0’.'0'....0....'..30..........ES

*x% P(K) CALCULATED FROM RHOW AND AIX(K}.
RHOW IS CALCULATED IN CDY

IF (ESCAPA.LE«QO+) GO TO 30
ETA=RHOW/RHOZ

VON=i./ETA

IF (AIX(K)eLE«Oe) 60 TO 20

ES
ES
ES
ES
ES
ES
ES

Th

590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
829
830
840
850
860
870
88l
890
900
910
¢20
930
940
950
960
970
980
990
1000
1010
1012
1014
1020
10350
1040
1050
1060
1065
107)
1073
1110
1120
1130
1140
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C *£x P1 ANOD P4 ARE THERMAL PRESSURE TERMS. ES 1145
P1=AIX(K)*RHOWXESA £ES 1150
PYZESB/ (AIX(K) /(ESEZ*ETA®%2) +14) *AIX{(K) *RHOW £S 1160
C **%x PSS IS MECHANICAL PRESSURE TERM ES 1ie65
10 PSSESCAPA®(ETA=1,) ES 1170 -
P2=-~1. £ES 1180
C *xkx JF MATERIAL IS UNDER=DENSE AND ITS “NERGY IS BETWEEN ES 1182
C ESES AND ESESPy A COMSINATION OF THZ EXPANDFD AND ES 1184
o CONDENSED EQUATIONS OF STATE 1S USED. ES 1186
1F (ETA«GEo-1.) GO TO 50 ES 1190
C *xxx ESESP = ENERGY TO VAPORIZE MATERIAL. MUST EXCEED ESESe ES 1195
IF (ALX{K) oGTESESP) GO TO 40 £S 1200
C *xxx ESES = ENERGY TO BRING MATERIAL TO VAPOR TEMPERATURE. ES 1205
IF (AIX(K).GT.ESES) P2:=1, £ES 1210
C *xxk 221 MEANS BOTH THE EXPANGED AND COMPRESSED ES 1212
C FORMULATIONS WILL BE USED. OTHERWISE, P2=<}1, ES 1214
6C TOo 50 ES 1220
C *xx%x WHEN SPECIFIC INTERMAL ENERGY OF CELL IS NEGATIVE:» ES 1222
C THERMAL PRESSURES ARE SET TO ZERO. ES 1224
20 P1=9. ES 1230
P4=0, ES 1240
C *xkk WHEN SPECIFIC INTERNAL ENERGY IS NEGATIVE OR ZERO AND ES 1242
c DENSITY IS LESS THAN SOLIDr» SET PRESSURE TO ZERO. ES 1244
IF (ETA-LT.AMDM) GO TC 8¢ ES 1250
. 60 TO 10 . £S 1260
C x¥x IDEAL GAS - ES 1265
- 30 F{K)=ESA*RHOW*AIX (K]} ES 1270
G0 TO 9C . ES 1280
C *%x EXPANDED STATE . ES 129C
. &G P8=(1.=VOW) ES 1300
PO=EXP (ESALPH*PS8) ES 1310
P12=EXP(=ESBETA*Pg**2) ES 1320
3 P(K)ZP1+(PL4+P5S*PI) *P12 ES 1330
1 IF (P2.LTo00) GO TO 70 ES 1340
P1=SS1*(AIX(K)~ESES) ES 1350
P(KISP1*P(K)+(1.~P1l)*F3 ES 1360
1 G0 TO 70 ES 1370
3 C *x%x%x CONDENSED STATE ES 1380
C P6 1S MECHANICAL PRESSURE TEn..s <5 1388
.50 PE=ESTAPE*((ETA=1,.)%%x2) ES 1390
P(KISP1+P4+P5+P6 ES 1400
IF (P2.LT«05) GO TO 60 ES 1410
Cc x%% USING COMBINATION OF CONDENSED AND EXPANDED EQUATIONS ES 1412
C OF STATE: ES 1414
: IF (P(K)olLTe9.) P{XK)=0, ES 1420
P3=P(K) £S 1430
G0 TOo 40 ES 1440
c *xxx USING CONDENSED EQUATION OF STATE ES 1445
60 IF (P(K)eGEsDe) GO TO 90 ES 1450
f c *xxx IF MATERIAL IS EXPANDED OR J=INDEX OF CELL IS LESS ES 1452
1 C THAN N6¢ SET NEGATIVE PRESSURE TD ZERO. (N6° IS INPUT ES 1454
C PARAMETER) ES 1456
IF (JeLE«N6QORETALE+AMDM) 60O TO 80 ES 1460
GO TO 90 ES 1470
C *2%k SET NEGATIVE PRESSURES TO ZERO WHEN USING COMBINED ES 1472
C OR EXPANDED EQUATICNS OF STATE. ES 1474
70 IF (P(K)eGEeOe) G0 TO 90 ES 1480

B
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80 P(Ki=<0e
90 RETURN
END
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SUBROUTINE EDIT

iQ

C 2000000 00T o080V 2080000 9PCP0 009000 e000s0090000e0e0P?000000obusocacee 20
< 30
DIMENSION AMX(2502) rAIX(2502)0(2502) eV(2502) »P£2502) 40

1 X{s2) : XX(54) P TAU(S2)  »JPM(52) » CRAD(52): 50

2 v{102) 2 YY(L04)  oFLEFT(102)¢ YAMC(102)» SIGC(102)» 60

3 GAMC(102)» 70

t PK(15) 2(150) ’ 3

5 XP(26151) v 7P{26¢51) ¢ a0

o) PL(204) 2UL(20L) »PR(204) o 100

7 RSN(52) » RST(52)» 110

8 CMXP(S) +CMYP(5) +IJ(5) tJK(5) ’ 120

9 DX(52) +DDX(54) 1DY(102) +DDY(104) » 130

$ SNB(52) ,STB(52) »UK{52,3) »VK(52+3) +RHO(52+3) 140

C *kx DIMENSIONED ARRAYS 150
C **x Z-BLOCK IS SAVED ON TAPE. 160
COMMON Z 170
COMMON PK 180
COMMON  YY» XX 180
CoMMON  DDX» oY 200
CONMMON  AMX» AIXe Ur Ve o 210
COMION  TAU. JPM 220
COMMON UL » PL 230
COMMON XP » YP¢ CMXP, CMYP 240

o *kx NON-DIMENSIONED VARIABLES 250
COMMON AID s AMMV - s AMMY 2 AMPY AMUR +AMUT ,AMVR 260

1AMVT +DELEB +DELER +DELET +DELM +DTODX sDXYMIN,EAMMP +EAMPY o 270

2E 2 ERDUMP» I v 13 2 IWS N K KA ' KB ’ 280

3LL MO e ME 1 MZT sNERR  oNK e NPRIMT 290

4NR ' NRZ ' MULLE PIDTS SIEMINYSNR P SNT rSTR »SOLID » 300
S5SuUM » TESTRH' TWOPI +URR ' WS tW3A P WSE ' WSC *WFLAGF » 31¢
ENWFLAGL e WFLAGP 320

R 330
¢ *#¥* THE FOLLOWING EQUIVALENCES MAKE AVAILASLE 340
C X(0)» Y(0)» DX(O)s DY(Q) 350
C 360
EQUIVALENCE (XX(2)+ XT{1))» (YY(2)» Y(1)) 370
EQUIVALEMCE (DDX{2)» DX(1)),» {(DDY{(2)» DY(1}) 380

C 390
o **¥x SPECIAL EQUIVALENCES FOR PH2 ONLY 400
c 410
EQUIVALENCE (ULeFLEFY) » (ULC10372YAMC) » 420

1 (PL?GAMC/PR) ¢ (PL(103)»SIGC) 430

C 440
C **x SPECIAL EQUIVALENCES FOR PH3 ONLY 450
o 460
EQUIVALENCE (UL?RSN) » 470

b (PL/RST)» (PoUK)» 480

2 (P(157)sVK)» (P(313)+SNB)» 4390

3 (P{365):STB) (P(417) »RHO) 500

C 510
¢ **x SPECIAL EQUIVALENCES FOR EDIT 520
c . . 530
. EQUIVALENCE (PR{1)s» IJ)e (PR(6)r JUK)» (UL(103):CRAD) 540
C 580
< *¥x Z=STORAGE EQUIVALENCES 560
¢ 570
EQUIVALERNCE (Z( 1)oPROB ) (Z( 2)sCYCLE ) 58.

7




&
3 o3
L
Fort— - S,
1(Z( 3),07 1e(ZU &JoNUMSP Jo(Z{ Si/NFRELPIvIZ{ b)Y rNDUMPT)+ 59¢
2(Z( T)sICSTOP)»(Z( 8)+PIDY )¢ (Z( 9)sTOPMU )2 (2{ 13)+RTMU ) 600
3(ZC 11)oSTKL 3o (2( 12)/NUMREZ)» (2( 13)+ETH Yo (ZC 14),UN1Y ) 610
G(ZC 15) RHINIT) # (20 16)+PROJI dr (Z( 17)2UNL7 )2 (Z( 18)sXMAX ) 620
5(z( 19) /N2 Yo(Z( 20)sNREZ )» (Z( 21)eAMDM ) o (Z( 227 »UVMAX )¢ 630
6(Z( 23)¢UN23 )2 (20 24)/DMIN )2 (2( 25)2JSTR 310 (2Z( 26)sDTNA ) 640
T(ZC 27)9CVIS ) (Z( 28)1STK2 ) (2( 29)2STEZ )9 (Z( 30)sNC ) 650
) 8(Z{ 31)»UN31 ){Z( 32)+NRC Yo (20 33)9IMAX Do (2Z( 34)sIMAXA ) 660
G(2( 35)eJdMAX ) (Z( 36) v JMAXA )Y (20 37)eKMAX )1 (Z( 38)KMAXA ) 670
EQUIVALENCE 680
1(Z0 39),80TM ) eiZ( K0)»BOTMV Je (Z( 41) 9/ NUMSPT) 2 {Z( 42),C2ERO )¢ 690
2(Z( 43) 1NUMSCA) 2 {2ZC 44)sPRLIM ) (Z( 45)»PROELT) v (Z( 40)+PRFACT) 700
EQUIVALENCE : 710
1(zZ2C 47)211 10(2( 48)512 Yo (Z2C 49) ¢ IPCYCL) »(Z( S50)¢TSTOP ) 720
2(Z( S1)2RHOFIL)#(Z( S2)¢TARGV )» (Z( 53) N3 1o (Z( 54),IVARDY)» 730
SEZC 5S) VT 10 (Z( 56)1N6 Yo (20 57)4RTM Yo (Z( 58)¢RTMV ) 740
4{Z( 59,»UNS9 )»(Z( 60)rN10 Yo (Z( 61)#N11 Y1 (Z( 62)rGAMMA ) 750
S(Z( 63) 2 TOPM ) v (2( 64)9BOTMU )¢ (Z( 65) SN Yo (Z{ 66)TOPMV ) 760
6(Z( 67)/PRYBOT) 1 (2( 68):PRYTOP)» (2( 69) +PRXRT )¢ (Z( 70)+CYCPH3)» 770
T(Z( 71)REZFCTI v (20 72) ¢ TARGI )o (Z( 73)sPROJU ) v (Z( 74),BBOUND) » 780
8(Z2( TS)IrEVAP )2 (2( 76)rECK Yo (20 77)oNECYCL) 2 (2( 78) Il )e 790
9(z2( 79)rJu Yo (Z( 80)NMP Yo (2( 81)eY2 Yo {Z( 82)+EZPHL1 ) ed30
EQUIVALENCE 810
1(Z( 83)+IVARDX)2(Z( 84) T Yo (Z( 85) e NMPMAX) r (Z( 86)¢PMIN ¢ 820
2{(Z( 87)2INTER )2 (Z{ 88} TAYBOT) ¢ (Z( 89) ¢ TAYTOP)» (Z( 90)+IEMAP 1} 830
3(Z( 91),MC 12 (2Z( 92) MR Yo (Z( 92)WMZ Ye(Z( 94)4MB ) 840
§ EQUIVALENCE 850
: 1(2( 95)»REZ Yo (Z( 96) sNODUMPY» (Z( 97)+UN97 Do (Z( 98)9UN98 ) 860
1 2(ZC 99)+sUNDG )2 (Z(1C0)sEVAPM )¢ (Z(1C1},EVAPEN)»(2(102) EVAPMU)» 870
| 3(Z(103)»EVAPMV) » (Z(104) ¢EZPH2 )» (Z2(10S5)sSNL Yo (Z2(106)STL )e 880
é G(ZC107) 2 TAXRT )0 (2(108) ¢ IDNMAP)» (Z(109),IPRMAP)2(Z2{110)+ROEPS ) 890
§ S(Z(i11)¢RHINI )2(2(112)oVINI )¢ (ZC113)+FINAL "2 (Z(11&%)¢IVMAP )» S00
¥ 6(Z(115)»RHOZ ) (2(116)+ESA Yo (2(117),ESEZ ){(2(118),ESB )o 910
H T(Z(119) sESCAPA) e (2(120) +»ESESP ¢ (Z2(121)+ESESQ )2 (Z(122)¢ESES ) 920
i 8(Z(123) 1ESALPH) » (2(124) vESBETA) » (Z(125) 2ESCAPB) v (Z(126) + IUMAP ) 930
¥ 9(Z(127)»SS1 )e(Z(128) 9552 Yo {Z(129)¢UMIN 29 (Z(130),SS4 ) 40
Pl EQUIVALENCE 950
' 1(2(131)/PRTIME} » (2{132) vEOR Yo (2(133)9E0T Yo (Z(134),E08B ) 960
2(Z2(135)1EMOR )+ (2(136) v DXF Yo (Z(137)DYF Y9 (Z(138) yRHOMIN) ¢ 970
3{Z(139)»STAB)» (Z2°140) o XIENRG) ¢ (Z2(141),XKENRG)» (Z(142)+XTENRG) 980
G(Z(143)»STT }o(Z0144)DTMIN J» (Z(145) 2 TRNSFC) 2 (Z(146) EMOT ) 990
i S(Z(147)2JPROJ )0 (Z(148) +CNAUT J» (Z(14G)BBAR )¢ (Z(150)+EMOB ) 1000
c 1010
C 00800600 0Cgee0000 000 e 000000000200 090000 0060009 9% 0000080 ¢so0cor0%0a00000000 1020
] ¢ 1030
] c END OF COMMON 1040
c 1050
‘:‘ C 0000000000909 00 000000000800 008000C0000000000%000009090000000%°”"% 000000 1060
- C 1070
3 C *x: SPECIAL EQUIV. FCR EDIT 1089
EQUIVALEMCE (PR(1)»TIETAR)» (PR{2) »TKETAR) 2 {PR(3) ¢ TETAR %> 1090
1 1 (PR{4) » TARMAS) ¢ (PR(5) s TARMV )¢ (PR(6) ¢ TARMVP) ¢ 1100
: 2 (PR(7)RAMOMA) » (PR(82yPRAMOA} ¢ (PR(9) » TIEPRO) ¢ 1110
1 3 (PR(10) » TKEPRO) ¢ (PR(11) ¢ TEPRO) » (PR(12) + PRMAS) ¢ 1120
k. 4 (PR(13)»PRMV ) (PR{14) +PRMVP) 2 {PR(15) »RAMOMB) » 1130
-l 5 (PR(16) »PRAMOB) 1140
DIMENSION PROPI(50) 13150




c 1160

E ¢ xk%x EROUMP=1. WHEN ERROR CALLS EDIT FOR A TAPE DUMP ONLY 1162
: IS (ERDUMP.GT.0.) GO TO 180 1170
: C **kkx ENERGY SUM (ESUM) AND RELATIVE ERROR IN SUM (RELERR) 1172
o COMPUTED. ECK IS LARGEST ERRCR COMPUTED AND ON PRINT 1174

c CYCLES IS PRINTED AND COMPARED TO DMINs MAXIMUM 1176

g C ALLOWABLE ERROR. 1178
: ESUM=0., 1180

E D0 10 K=2:KMAX 1190
i 10 ESUMTESUM+AMX (K) * (« 5% (U(K) *#2+V (K) *%2) +AIX (K) ) 120¢
1 - RELERR=(ESUM=-ETH) /ETH 1210
i IF (ABS(RELERR).LT-ABS(ECK)) GO TOo 20 1220
’ ECK=RELERR 1230
NECYCL=NC 1240

20 CONTINUE 1250

C *%x NPRINT = 1 WHEN EDIT IS CALLED TO DO AN INTERMEDIATE 1252

c PRINTs SK1F TESTS ON TIME TO STOP: PRINT» REZONEJETCe 1254

c WHICH ALREADY HAVE BEEN DONE FOR THIS CYCLE. 1256

IF (NPRINT.EQ.1) GO TO 190 1260

o *4% 13=1 SIGNALS A SHORT PRINT 1270

13=1 1280

C **x IF THIS IS FIRST CYCLE OF RUN» WFLAGF=1. 1290

IF (WFLAGF«GT.0+) GO TO 120 1300

o ¥k IS THIS THE TIME OR CYCLE TO STOP EXECUTION 1305

IF (ICSTOP.LE'NC+AND.ICSTOP.GT.0) GO TO 30 1310

IF (T*(1.4ROEPS) ¢GE+TSTOP,AND+TSTOP.GT+0e) GO TO 30 1320

i C *xx SHOULD THE GRID BE REZONED 1325
g IF ((REZeNE+0osocANDREZFCT¢NE¢Oe e ANDeNUMREZ+GT+0) yOReSSU NE«O,) GO 1330
- 170 190 ’ 1340

C 1350

GO TO 40 ’ 1360

C **x¥ SET WFLAGL=1le TO SAY .THIS IS LAST CYCLE OF RUN 1370

T 30 HFLAGL=I, 1380
13=11 1390

NPRINT=1 1400
NUMSPT=NDUMP7 1410

NUMSP=0 1420

G0 TO 190 . 1430

40 ASSIGN 140 TOo LOCA 1440
ASSIGN 110 TO LOCB 1450

c xxk ARE WE PRINTING ON TIME OR CYCLE INTERVALS 1455

IF (PRDELT.NE«Os) GO TO S0 1460

45 IF (IPCYCL.NE.O) 60 TC 100 1470

GO TO 430 1480

C **x PRINTING ON TIMEe. IS IT TIME TO PRINT 1485

50 IF (T*(1.+ROEPS) «GE.PRTIME) GO TO 70 1490

c *%%x NOe. BUT WILL NEXT CYCLE BYPASS THE PRINT TIME 1495

IF (PRTIME.GE.T+DT) GO TO 60 1500
DT=PRTIME~T 1510

DTNA=DT 1520

6u G0 TO LOCA» (140,130) 1530

C **x YES» IT IS TIME TO PRINT. NPRINT=1 FLAGS THIS AS A 1532

c PRINT CYCLE. . 1534

70 NPRINV=1 1540

c *xk AVOID TRUNCATION ' 1550
T=PRTIME 1560

c **x IS IT TIME TO RESCALE PRINT INTERVAL 1565

9
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IF (T*(1.+ROEPS)+LT.PRLIM.OR.NUMSCA.LE.0) 50 TO 80
*¥%x CHANGE PRINT INTERVAL AND THE TIME FOR THE NEXT
RESCALING.
PROELT=PRDELT*PRFACT
PRLIM=PRLIM*PRFACT
NUMSCA=NUMSCA=-1
*x*¥x DEFINE TIME FOR NEXT PRINT.
PRTIME=T+PRDELT
IWS=(PRTIME+.5*PRDELT) /PRDELT
WS=1WS
PRTIME=WS*PRDELT
*xkx WILL WE BYPASS TIME TO PRINT
IF (PRTIMELGE.T+DT) GO TO 90
**x YESo ADJUST DT
DT=PRTIME-T
DTNA=DT
60 TO LOCBr (1i00130)
*%xx PRINTING ON CYCLES. IS THIS A PRINT CYCLE
IF (MOD(NC»IPCYCL)+NE.O) GO TO LOCAs» (14G»130)
*x*x%x YES. NPRINT = 1 FLAGS THIS AS A PRINT CYCLE.
NPRINT=1
*x% IS THIS THE CYCLE TO RESCALE PRINT INTERVAL
IF (NCoLT.PRLIM«OR.NUMSCA.LE.O) GO TO LOCBr (110.130)

*%x% YES. MULTIPLY NUMBER OF CYCLES BETWEEN PRINTS BY PRFACT

IPCYCL=INT (PRFACT)*IPCYCL
PRLIM=PRFACT*PRLIM
NUMSCA=NUMSCA-1
GO TO LUCB» (110,130)
*#x%x TEST FOR SHORT OR LONG PRINT
*xsx NUMSP COUNTS NUMBER OF SHORT PRINTS SINCE LAST LONG
PRINT. NUMSPT COUNTS NUMBER OF CYCLES SINCE LAST
TAPE DUMP.
NUMSP=NUMSP+1
NUMSPT=NUMSPT+1
IF (NUMSP.NE.NFRELP) GO TO 190
NUMSP=0
*** [32I1 SIGNALS A LONG PRINT
I3=11
**xx PRINT OF RESTART CYCLE WILL BE SHORT IF PK(3)eLTe=1.
IF (PK(3)elTe=1e s ANDWFLAGF«GTs00) I3=1
60 TO 190
xx* CHECK FOR ENERGY DISCREPANCY
IF (ABS(ECK)«GT.DMIN) GO 7O 440
*x% IF LAST CYCLEs, REWIND TAPE
IF (WFLAGL+EQeDs) GO TO 470
REWIND 7
GO TGO &70
NUMSPT=0
IF (NODUMP.NE.O) GO TO 170
BACKSPACE 7
WE=555.0
WRITE (7) WSeCYCLE!NS
WRITE (7) (Z2(L)eL=1,MZT)
WRITE (7) (UKD o V(K) e AMX{K) r AIX{K) #P(K) ¢ K=1rKMAXA}
WRITE (7) X(0) ¢ (X(K) 9 TAUCK) ¢ JPM(K) 1K=10IMAX)

80

1570
158U
1585
1590
1600
15610
1615
1620
1630
1640
1650
1655
1660
1665
1670
1680
1690
1695
1700
1705
1710
1715
1720
1730
1740
1750
1760
1770
1780
1790
1800
1802
1804
1806
1810
1820
1830
1840
13850
1860
1865
1870
1880
1890
1900
1910
1920
1930
194.¢
19590
1960
1970
1980
1990
2000
2010
2020




logy

179

130

190
200

OOOOO0OO0

210

220

235

240

WRITE (7) (Y(K)K=0rJUMAX)
*xx ARE TRACER POINTS BEING GENERATED
IF (YaoGTo(“lo)) G0 YO 160
**x YESo WRITE TRACER POINT COORDINATES (XPrYP) ON TAPE.
WRITE (7) ((XP(I+J)rYP(I o) eI=LeoI1)rJd=lrdl)
WRITE (7) (DOX(I)»I=1,IMAX)
WRITE (7) (DY (J)rJ=1»JIMAX)
WS=€6600
WRITE (7) WSrWSeWS
WRITE (60550) NC
IF (WFLAGL.EQ.Q¢) GG TO 170
END FILE 7
CONTINUE
IF (ERDUMP.GT+0.) CALL EXIT
GO TO 269
N=2
GO TO 220
*xx INITIALIZE PR ARRAYr» TEMPORARY STORAGE FOR ENERGY»MASS
AND MOMENTUM TOTALS PRINTED OUT.
0o 200 I=1.16 ’
PR(I)=0C.

RAMOMA=RADTAL MOMENTUM ABOVE JPROJ
RAMOMA=RADTAL MOMENTUM BELOwW JPROJ
PRANMOA=POSITIVE RADIAL MOMENTUM ABOVE JPROJ
PRAMOB=PQOSITIVE RADIAL MOMENTUM BELOCW JPROJ

1F (UPROJ.EQ.D) GO TC 180 ’ -
N=IMAX*JPROJ+1

DO 210 K=2¢N

WSSAMX (K)

PRMASZPRMASHWS

TIEPRO=TIEPRO+WS*AIX(K)
TKEPRO=TKEPRO++ S*¥WS# (U (K) %*2+V(K) %x%2)
WSAZWS*V (K)

PRMV=PRMV+WSA

IF (WSAcGT.0o.) PRMVP=PRMVP+WSA
RAMOMB=RAMOMB+AMX (K) *xU (K)

IF (U(K)oGTo0e) PRAMOB=PRAMOB+AMX(K)*U(K)
CONTINUE

N=N+1

DO 230 K=NsKMAX

WSZAMX(K)

TARMAS=TARMAS+WS

TIETARSTIETAR+WS*ALX(K)
TKETARSTKETAR+ ¢ S*WS* (U{K) %24V (K) x%2)
WSAZWS*V (K)

TARMVETARMV+WSA

IF (WSA.GT+0.) TARMVPZ=TARMVP+WSA
RAMOMA=RAMOMA+AMX (K) *U (K)

IF (U(K)+eGToCe) PRAMOA=PRAMOA+AMX(KY*U(K)
CONTINUE

TETAR=TIETAR+TKETAR

TEPRO=TIEPRO+TKEPRO

00 240 J=1.8

PR(U+16)=PR(JI +PR(J+8)

CONTINUE

ANAN

2030
2035
2040
2045
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2172
2174
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
c460
2470
2480
2490
2500
2510
2520
2530
2540
2550




£ 0y
IF (IMAX.CT.1) 60 TO 240 2560
2570
*x¥% 1F DOING A 1-D PROBLEM DIVIDE TOTALS B8Y NZ WHERE 2580
NZ=4*x (NUMBER OF TIMES THE GRID HAS BEEN REZONED.) 2585
2590
PROPI(1)ZETH/NZ 2600
PROPI(2)=ECK/NZ 2610
PROPI(4)=EZPHL/NZ 2620
PROPI(S)=EZPH2/NZ 2630
PROPI(6)=BBOUND/NZ 2640
09 250 J=1o24 2650
PROPI(J+0)=PR(JI/NZ 2660
PROPI(311=BOTM/NZ 2670
PROPI(32)=RTM/NZ 2680
PROPI(33)=TOPM/NZ 2690
PROPI(34)=EVAPM/NZ 2700
PROPI(35)=EMOB/NZ 2710
PROPI(36)=EMOR/NZ 2720
PRCPI(37)=EMOT/NZ 2730
PROPI(3B)=EVAPEN/NZ 2740
PROPI(39)=BOTMU/NZ 2750
PROPI(40)=RTMU/NZ 2760
PROPI(41)=TOPMU/NZ ' 2770
PROPI(42)=EVAPMU/NZ 2780
PROPI(43)=BOTMV/NZ 2790
PROPI{44)=RTMV/NE 2800
PROPI(45)=TOPMV/NZ 2810
PROPI(46)=EVAPMV/NZ 2820
PROPI(47)=EOB/NZ : 2830
, PROPI (48) =EOR/NZ 2840
3 PROPI(49)=EOQOT/NZ 2850
WRITE (6+,530) PROB'TeNCePROPI(1)»PROPI(2)NECYCLs (PROPI(J)rJ=4:6) 2860
WRITE (6+540) (PROPI(J)+J=7049) 2870
GO TOo 270 2880
260 WRITE (6¢530) PROBeTyNC/ETHIECK)NECYCLEZPH1 ) EZPH2BBOUND 2890
WRITE (60540) ((PR(J)+J=1924) +BOTMIRTH» TOPMeEVAPMIEMOBEMORIEMOTE 2900
LVAPEN»30TMURTMU» TOPMU»EVAPMUBOTMVeRTMV» TOPMVeEVAPMV,E0B+EORPEQT) 2910
270 WRITE (615807 (JPM(I)sI=1,11) 2820
C *xx ENERGY TOTALS STORED FOR LATER USE IN TRACER POINT 2930
9 C PLOTS. 2835
3 XKIENRG=PR(17) 2940
XKENRG=PR(18) 2950
XTENRG=PR(19) 2960
c axx IS THIS A TAPE DUMP OR REZONE CYCLE 2965
- IF (NUMSPT.EQeNDUMP74ORe (REZeNEeO4 s ANDsREZFCTeNE«Oe e ANDeNUMREZ«GTs ~ 2970
3 10)3 60 TO 150 2980
3 C *x% ARE TRACER POINTS BEING GENERATED 2990
: 280 IF (Y2.6Te(=14)) GO TO 305 3000
: c **x%x YESy PRINT TRACER POINT COORDINATES IN CMe. 3c32
WRITE (62590) ) 3005
N=0 - 3010
DO 300 J=ledJ 3020
D0 300 I=1.11 3030
- IF ‘XP(I’\J)OLEOOQOAND'YP(I'\J)OLE'OQ) 60 TO 300 3040
{ IPSINT(XP(I,J}) 3050
JP=INT(YP(Id)) 3060
KK=SJP*IMAX+IP+2 3070

82




299

OOOOO0O0

300

305

[g) (e X eXe!

(o]

310

320
325

330

335
340

IF (AMX(KK)«GTo0.) GO TO 290

YP(I"J):OO

GO0 TO 300

NEN+1
CMXP(NISX(IP)+OX(IP+1):(XP(IsJ)=INT(XP(IrJ)))
CMYPIN)SY(JP)+DY (UP+1) x (YP(IJ)=INT(YP(I,J)))

**x [Js JK = THE I AND J OF THE CELL THE TRACER POINT
ORIGINATED IN « (TRACER POINTS CHANGE POSITION IN
XP AND YP ARRAYS WHEN THEY ARE WEEDED OUT
DURING REZONE.)

1JIN)=24% (NRZ+1L) *(I=1)+1
JKIN) =2%% (NRZ+1) * (J=1)+1
1F (NeLT:5) 60 TO 300
WRITE (69510) (IJ(M)2JKIM) o LMXP (M) 2CMYP{M) ¢+ M=1N)
N=0
CONTINUE
IF (N+EQ.0) 60O TO 305
WRITE (62510) (IJ(M)oJK(M) »CMXPIM) 1 CMYP(M) ¢+ M=1oN)
IF (IMAX.EQ.1) GO TO 370
**¥kx PRINT SYMBOLIC CONTOUR MAPS OF COMPRESSIONs PRESSURE!
VELOCITY» AND INTERNAL ENERGY UNLESS DOING A 1=-D
PROBLEM.
CALL MAP
¥k COMPUTE CRATER DEPTH AND VOLUME. AID SUMS DEPTH.
AID = 0.
WRITE(6+490)
**xx START AT AXIS
DO 330 I =1,11
CRAD(I) = o5xDX(I)+X{I=-1)
PLLI) = 0.
UL(I) = 0o
DO 320 J =1s12
K=(J=1)%IMAX + 1 + 1
**x%x WS IS COMPRESSION
WS = AMX(K)/Z(TAU(I)%DY(J)*RHQZ)
IF(WS.LTo(ogg)) GO TO 310
G0 TO 325
AID = AID + l.=WS
*x*%x NOT AT BOTTOM OF CRATER YET
CONTINUE
IAID = INT(AID)
**x UL(I) IS CM. DEPTH OF CRATER IN COLUMN I
*kx PL(I) IS CELL DEPTH OF CRATER IN COLUMN I
UL(I) = Y(IAID) + DY(IAID+1)x(AID=FLQAT(IAID)) =~ Y(JPROJ)
IF(UL(I) eGTe0eoORJULII)eLTe0s) PL(I) = AID
AID = Qo
CONTINUL
*%k PRINT CRATER DEPTHS
DO 340 I=1.1I1
IFCULCI) ol.Te0eeORUL(I)eGT+04) GO TO 335
GO TO 340
WRITE(60495) I» PL(I)e CRAD(I)» UL(I)
CONTINUE
*x: COMPUTE CRATER VOLUME AND VCLUME OF HEMISPHERE WITH
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3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3230
3240
3250
3260
3270
3280
3290
3292
2294
3296
3300
3310
3320
3322
3325
3330
3340
3350
3360
3370
3380
3385
3390
3400
3410
3420
3425
3430
3440
3442
3444
3450
3460
3470
3480
3485
3490
3500
3510

35350
3532




(h e s

375
380

390

400

L 2%
420

430

440

- 450

460

. 470

RADIUS=UL(1)+« PRINT VOLUMES WHEN THEY ARE POSITIVE.

WER=N.
DO 345 I=1.11
IF(UL(I)oLToCe) GO TO 350

**x WSB GIVES CRATER VOLUME
WSB = UL(I)*TAU(I)+WSB
CONTINUE
CONTINUE

**%x PRINT CRATER VOLUME ONLY WHEN GREATER THAN ZERO
IF{WSB.6Te0e) GO TO 355
G0 TO 360

**x WSC GIVES VOLUME OF HEMISPHERE
WSC=2.0944% (UL (1) ) *%x3
WRITE(6¢500) WSBy WSC
CONTINUE

xkk SHORT PRINT MEAN 1I3=1 AND PROPERTIES ARE PRINTF.D ONnLY

FOR CELLS IN FIRST COLUMN. LONG PRINT MEANS I3=I1 AND
PROPERTIES ARE PRINTED FOR ALL CELLS IN ACTIVE GRID.
DO 420 I=1,13
KSPACE=0
WFLAGP=1,
J=I2+1
KSI2xIMAX+I+1
D0 419 L=1-12
JzJd-1
K=K=IMAX
IF (AMX(K)) 450+400,380
IF (WFLAGP.EQe0+) GO TO 390
WRITE (60560) I¢X{(I1),DX(I)
WFLAGP=0,
WSSAMX(K) Z(TAU(T}%DY (J))
WSASWS/RHOZ '
WSC=P(K)
WRITE (6:520) dvy(K)oV(K)pWSCoAMX(K)'WSoAIX(K)oWSArY(J)
KSPACE=0 :
GO TO 410
KSPACE=KSPACE+1
IF (KSPACE.GTel) GO TD 410
WRITE (6¢570)
CONTI1INUE
CONTINUE
IF (NPRINT.EQe1) GO TO 130
ASSIGN 130 TO LOCA
ASSIGN 130 TO LOCB
IF {PRDELT.NE«Oe«} GO TO 50
GO TO 100
*xxx PRINT DELTA NOT SPECIFIED IN INPUT

NK=45
GO TO 460

*xkxx ENERGY CHECK
NK=130
GO TO 460

=% NEGATIVE MASS

NK=37%5
NR=5
CALL ERROR
WFLAGP=0.

8k

3534
3540
3550
3560
3565
3570
3580
3590
3595
3600
3610
3615
3620
3630
3640
3645
3650
3660
3670
3686
2690
3700
3705
3710
3720
3730
3740
3750
3760
3770
3780
3790
3800
3810
3820
3830
3840 -
3850
3860
3870
3880
3890
3900
3910
3320
3930
3960
3970
3980
3990
4000
4010
4020
4030
4050
4060
4070
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WFLAGF=0, 4680

C »¥x SHOULU GRID BE REZONED ON THIS CYCLE 4085
IF ((REZoNEe0scAND+REZFCT¢NE+Oe e ANDoNUMREZ ¢GToUJ oOReSSHaNEeTed S0 4097

170 480 4100
RETURN 4110

480 CALL REZONE 4120
C ik 1 UST CALL COT TO RECALCULAYE PRESSURES 4130
: TNOwW=T 4140
CTNOW=DT 4150
KEZ=0e k160
SS4=0. 4170

CalL CDY 4180
T=TNOW 4190
DT=DTNOW 4200
DTNA=DT 4210
NUMREZ=NUMREZ=~1 4220

C 4230
C **x% NREZ = NUMBER OF REZONES ALLOWED (INPUYT VALUE OF NUMREZ) 4240
C NUMREZ =2 NUMBER OF REZONES ALLOWED MINUS THE NUMBER 4250
C OF REZONES PERFORMED SINCE T=0. ~ 4260
C 4270
NRZZNREZ~NUMREZ 4280

C *kk NZ USED IN PRINTOUT OF TOTALS FOR 1-D PROBLEMS 4285
NZ=4 o ¥*:NRZ 4290

¢ 4300
NUMSPTZNDUMP7 ) . 4310

60 TO 120 4320

C 4330
.C FORMATS 4340
c 4350
490 FORMAT (1HO»17X93SHDEPTH OF CRATEZR MEASURED FROM JPROJ//12Xe1HIe5X 4360
1,18HJ OF CRATER S0TTOM+12X»1HRr»11X¢17HDEPTH IN CMe D1I)//) u379

* 495 FORMAT (I13,9Xo0PFB801¢13Xe1PEL10429Xs1PELGLH) 4380
500 FORMAT (//6X¢13HCRATER VOLUME(11X+,43CRATER VOLUMF BASED ON (2/3) 4390
1x PI * D(1)**x3/7X¢1PEL1Do4¢26Xr1PE10.4) 4400

510 FORMAT (5(I4,14¢1P2E9.2)) 4410
520 FORMAT (I4s1Xr1P2E14.6¢r3E15.69E14,69/E1569E1446) 4420
950 FORMAT (8H1PROBLEMy6X s 4HTIME » 8X 9 SHCYCLE 9 3X ¢ 13HTOT+ENs THEOR « ZX ¢ 4430
1 19HMAX o REL+ERROR=CYCLE#3X ¢ 13HIE SET TO ZERO-=PH1/s3X+ 4435

2 18HIE SET TO ZERO=PHZ»3X¢ 12HPLASTIC~WORK/1F8,4»2Xr1PEL13e 7 4440

3 IXr I8 4XrIPEL3e 703X 1PEL34701Xe 14 v6X01PEL13e¢708X01PEL3e 716Xy 5450

4 1PEL3.77) 4469

oS40 FORMAT (18Xe2HIE» 14Xr2HKE» 7X 9 L13HTOTeENe (SUM) » 7X» BHMASS e 12X 2HMV e 8 4470
1X212HMV(PQSITIVE) »8X22HMU» 8X» 12HMU(POSITIVE) /11H J«.GT+JPROJ» IPSELS 4480

2:7/11H JoLEoJPROJ)LIPBELS7/14Xr 12H=mm—mmem ~===y3Xr12H ’ 4490
33X 1 12Hw == - =+ 3Xr12H ?3Xe12H ?3X» 12H=== 4500
fommvonana 13X 12H>= 1 3Xe12H #3X/7TH TOTALS4Xe 1P 4510

S8E15.7///9H BOUNDARY »9X2»6HBOTTOM» 9X» SHRIGHT » 10Xe 3HTOP » 8X ¢ 12HSEVAPO 4520
6RATEDS//9H MASS OUT»2X»1P4E15.7/11H ENERGY OUT+1P4EL1S5.7/7H MU OUT, 4530
T4XrLPRELS.7/7TH MV OUT»4Xe1P4ELIS.7//11H WORK DONE ¢1P3E15.7//) 4540
550 FORMAT (1H0//21H TAPE 7 OUMP ON CYCLEIS////) 4550
560 FORMAT (1H ///4H I =13+6Xs6HR(I) =F12.3¢6X¢7HDR(I) =E14,7//3H J8X 4560
17 1HUL3X» 1HV1I3Xe3H P 12X93HAMX12X» 3HRHO11X e SHAIX12X2 4HCOMP11Xv2H 2/ 4570

2) 4580
570 FORMAT (1HO0) 4590
540 FORMAT (//22H J OF PRESSURE=-MAXIMUN/(25I5)) 4600

590  FORMAT(//103H TRACER POINTS = INITIAL LOCATION IN CELL COORDINATES 4610
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i e **Wg 3 S —— -
1 (Ied) = CURRENT LOCATION IN CM. COORDINATES (XeY)// S{4H Te3Xe 4612
21HJ:5X92 1HX 18X 1HY»3X)) 4ol
END G4b2U-
{
’ 86




SUBROUTINE MAP MAP L

C 0oooo-oooo.oovoocacaiss:e:;::e:e=e=‘e‘e‘ek‘oﬁo-.ao’oooo.o.uozoooOQQMAP 20
C MAP 30
DIMENSION AMXI2502):AIX425802):U(2802) 2V (2502) SP(2502) » MAP &0

1 X(52) t XX{(54) fTAU(52) oJPM(82) MAP 50

2 Y(102) ,YY(104) »FLEFT(102)» YAMC(102)s SIGC(102), MAP 50

3 GAMC(102)» MAP 70

4 PK(15)» 2{150) ’ MAP 80

i 5 XP(26¢51)2¥2(26+51) ¢ Map 90
6 PL(204) sUL{204) PR(204) MAP 100

7 RSN(S52) ¢ RST(52)¢ MAP 110

8 CMXP(5) »CMYP(5) IJ(5) rJKI{D) ’ MAP 120

9 DX(52) »DOX(54)  +DY{102) DDY(104) » MAP 130

] SNB(52) +STB(52) 2UK(5223) +VK(52:3) *RHO(52¢3) MAP 140

C =% DIMENSIONED ARRAYS MAP 150
C xx% Z=-BLOCK IS SAVED ON TAPE. MAP "160
COMMON Z MAP 170
COMMON PK MAP 180
COMMON  YY» AX MAP 190
COMMON DDXy oDY MAP 200
COMMON  AMX¢ AIXe Uy Ve P MAP 210
COMMON TAU: JPM MAP 220
COMMON UL PL MAP 230
COMMON AP » YP CMXP» CMYP MAP 240

C *k%x NON-DIMENSIONED VARIABLES MAP 250
COMMON AID PAMMV o AMMY 2 AMPYT  sAMUR  »AMUT s AMVR ¢ MAP 260

1AMVT +DELEB ¢DELER »DELET »DELM »DTODX »DXYMIN+EAMMP (»EAMPY o MAP 270

2E +ERDUMP ¢ I 013 ? IWS rJ oK ' KA * KB ’ MAP 280

3L ¢+ M0 1 ME ' MZT e NERR oNK ' NPRINT» MAP 2990

4NR 1 NRZ ¢NULLE +PIDTS +SIEMIN?SHNR ¢ SNT »STR #SOLID » MAP 300

SSUM ¢y TESTRHe TWOPT ¢URR WS ' WSA ¢+ WSB 'WSC .+ WFLAGF? MAP 310
6WFLAGL s WFLAGP MAP 320

C MAP 330
c xkx THE FOLLOWING EQUIVALENCES MAKE AVAILABLE MAP 340
c X(0s¢ Y(O)e DX(0)r DY(U) MAP 350
v MAP 260
EQUIVALENCE (Xx(2)r X(1))¢ (YY(2), Y(1)) MAP 370
EQUIVALENCE (DDX(2)s DX(1))s (DDY:2)¢ DY(11}) MAP 380

C MAP 390
C s*& SPECIAL EQUIVALENCES FOR PH2 ONLY MAF 400
< MAF 410
EQUIVALENCE (ULPFLEFT) v (UL{103) 2 YAMC) » MAP 420

i (PLeGAMC/PR) » (PL{103)»SIGC) MAP 430

C MAP 440
¢ #*% SPECIAL EQUIVALENCES FOR PH3 ONLY MAP 450
< MAP 460
EQUIVALENCE (UL2RSN) ¢ MAP 470

1 (PL*RST) » {P:UK) MAP 480

2 (P(157) 2 VK)» {P(313)+SNB) s MAP 490

3 (P(365)¢STB) (P(417) »RHO) MAP 500

C MAP 510
C %% SPECIAL EQUIVALENCES FOR EDIT . MAP 520
C MAP 530
EQUIVALENCE (PR(1)r IJ)» (PR(6): JK) MAF SO

C MAP 550
C *¥k Z=-STORAGE EQUIVALENCES MAP 560
¢ MAP 570
EQUIVALENCE (ZC 1)sPROB )1 (Z( 2)+CYCLE )+ MAP 580
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L

1(z¢ 3)DT Y2 (ZO WYSNUMEP )o(Z0 S):NFRELPY»{Z{ &) ¢NDUMP7)» MAP 590
2020 T7)+ICSIOPY2(Z0 B)ePIDY ¢ {20 STieTOPMU 19121 103:RTMU )7 MAP 500
320 11)eSTKL Do (Z{ 12) +NUMREZ)» (Z( 13):ETH Yo {Z( 14, UNIY ) MAP 610
G(Z0 15) o RRINITI» (20 1872PROJI Vo (ZC 171,UNEI7 ) e(Z{ 181sX+AX Js MAFP 0625
5(z( 19)/N2 10820 20)eNREZ 2o (Z2( 21)¢AMDM Yo (20 22)UVMAX J ¢ MAP 630
60ZC 233 2UN23 Do (Z{ 28)DMIN )¢ {20 23)9JSTR ) (Z{ 26):DTNA )+ MAP 640C
T0Z¢ 27)YsCVIS de(Z( 28)eSTKZ2 Yo (Z2{ 29)oSTEZ )#(Z( 30)sNC )+ MAP 650

B8(2¢ 31)sUN3L Je(Z( 32)2NRC Yo £ZC 33)eIMAX ) {Z( 343 ,IMAXA )¢ MAP 600

9(Z( 35)sJMAX D e (Z( 36)rJdMAXA v (Z( 375:KMAYX Y:0Z( 38)rKMAXA )} MAP 670

. EQUIVALENCE MAP 680
1024 39) e80T Do (Z2{ 402 sBOTMV Jr (20 G137 NUMSPT) e (2( 42)+CZERO }» MAP 690

2020 43) /NUMSCA)Y » (20 48)sPRLIM }2 (2! 4S)+PRDELT)»(2( u46; PRFACT) MAP 700
EQUIVALENCE MAP 710

1(2¢ 47) 011 Yo {Z{ 48)212 Yo (Z{ 849) s IFCYCLY» (Z( S0)+TSTOP )¢ MAP 720

2(20 51) +RHOFILY v (Z2( B52) 92 TARGY Yo (Z{ 53) N3 V,{Z¢( s4),1:ARDY) s MAP 730

3(ZC 55} VY Yo (Z{ 5B} eNO Yr (Z( 57} eRTM Yo (Z( 585 9RTMV Ye MAF 740

4(Z2¢ 59)2UNSS Yel(Z( 60)¢NIGC Yr (20 61)N1L Yo (Z( 62)9GAMMA }: MAP 750

5(20 63)sTOPM )2 (Z( 64)280TMU d¢ (Z2( 65)+SN Y2020 66) TOPMY ) » MAP 760

6(21 67)PRYBOT)(Z2( 68} rPRYTOPYr {(2{ 6S)¢PRART )2{Z{ 70)}:,CYCPH3)» MAP 770

T(ZC TLYWREZFCTI v (20 7236 TARSIY ) (20 732)2PROJY Yo (Zy 74),BBOUND)s MAP 780

BLZL THIeEVAP Y (Z{ 76)0ECK Yo (Z0 TTYINECYCL) P {(Z( 78) 011 Ye MAP 790

9(Z( 79)edd Y2 (Z{ 80) rNMP Yo (Z( 81)0Y2 Yo (Z( B82),EZPHY ) MAP 800
EQUIVALENCE MAP 810

1(2( 33 VARDX) ¢ (Z{ 84) T Yo (Z2( B5) 2 NMPMAX) . (Z{ 86)PMIN )¢ MAP 820

2(2( 87" _NTER }¢(2( 88)2TAYBOT)» (Z( B9)»TAYTOP)+(Z( 90} s IEMAP } ¢ MAP 830

3(2( 91)riiC Ye(Z{ 92) MR Ye (20 93):M2 Y2 (Z{ 94),MB }  MAP 840
EQUIVALENCE MAP 850

1(zZ( 95)REZ Ye{Z{ 96) v NODUMPY s (Z€ S97)sUNI7 )e(Z{ 98)}sUNSS8 }» MAP 860

2(2¢( 993 :UN99 )6 (Z2{100)EVAPM Jo (Z(101) EYAFEN) » (Z{102)EVAPMU)» MAP 870
3(Z2C103) rEVAPMY) 0 {Z(104)1EZPH2 ) (Z(108)SNL Yo (Z2(106)+5TL 1+ MAP g8C
§(2(107) s TAXRT )2 (Z(108) 2 IDNMAP) ¢ (Z2(109) rIPRMAP) ¢ (Z{110) o ROEPS )¢ MAP 890
SCZC111) sRHINT Do (ZC112) o VINT Yo (ZCL13)eFINEL Do (Z(114) 2 IVMAP )2 MAP 900
6(Z(115)»RHOZ ) {2{116)ESA Yo (ZCL17)+ESE2 30{2(¢118),ESB Yo MAP 910
T(Z(119) +ESCAPA) » (Z2(120: +ESESP )¢ (Z{121)9ESESG ) r {Z(L22)+ESES )¢ M.:.P 920
B(Z{i231+ESALPH) ¢ {Z(124) sESBETA)» (Z(125)9ESCAFB) »{2{126)» [UMAP )¢ MAP 930
9(Z2(127)S51 Ye(2(128) 0552 Yo (2(129)»UMIN )+ (Z(130) 9SSk }  MAP 940

: EQUIVALENCE MAP 950
; 1(Z(131)PRTIME) » (Z(132)rEQR Yo (Z2(133)E0T Yo {Z(134)EOB )+ MAP 260
2(Z2(135)+EMOR )¢ (Z(136) 1DXF Yo (Z2(137)2DYF Yo (2{138) +RHOMIN) » MAP 970
3(20(139)rSTAB)» (Z2(140) ¢+ XIENRG)» (Z1141) + XKENRG) ¢ (Z{(142) » XTENRG) s MAP 9280
4(Z{143) v STT Yr{ZC1%4) rDTMIN Vo (ZC(145) » TRNSFC) v (Z(146) +EMCT )¢ MAP 990
S(Z(147) v JPROJ )2 {ZC148) s CNAUT .2 (ZC149)+BBAR )»(Z2(i50)EMOB )} MAP100O

c ~ MAP1010

C 00!00000.000000000.0000'.00000-0.0.0000.00"000o.O.ooooo.o.ootooo.MAPloao

C MAF " 30

} C END OF COMMON MAP104C
i C _ ' MAP105C
] C 0 t0000e0evescty0s0stesstaterctetctetotototetaneratoccssovectsconesecMAPLOOO
l c MAP1070
i OIMENSION VALUE{40) MAP1089
§ DIMENSION ALE(41) MAP10S0
J DATA ALE/2H 12H o92H =r2H Ae2H Be2H Cr2H Ge2H Es2H Fo MAP1100
) b} 2H Se2H He2H I92H Je2H Ke2H Le2H Me2H Ne2H 0o MAP1110
2 2H P22H Q22H Re2H S22H Te244 Ur2H Ve2H We2H Xo MAP1120

3 2H Ye¢2H Zo2H +02H *s2H 1,2H 292H 392H 492H 50 MAP1130

& 2H 6024 Te2H 802K S+2H 0/ MAF1140
DIMENSION XUM(41) MAP1150
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1 EH G'dH“H'ZH‘Ir2H'd02H~KrZH’L:ZH—MoZH‘NrdH-Oo MAP1170

2 2H=D . 2MHen dlial 2 DHaC . JUT Su—li, L= =V;au=W;au=X, MAFL1BO

3 2H'V02H-Zi2H-+rdH-*;2H“l;2H'2'2P'3f2H-452H'5' MAP2190

4 2H=612H=T7¢2H=8¢2H=992H 0/ MAP1200

C MAP1210
. C *x% SEARCH FOR MINIMUM AND MAXIMUM COMPRESSIONS MAP1220
C To SCALE COMPRESSION MAP MAP1230
C MAP124C
IpL=11 MAP1250
Joi=1e MAP12€y

IF (NC.,NEO) GO TO 10 MAF1270
IDL=MINC(IMAX+55) MAP1280
JOLZUMAX MAP12S0

30 WSMAX=0(, MAP1300
WSMIN=10. MAP1310

C MAP1320
DO 20 J=1,JDL MAP1330
K=(J=1)*IMAX+1 Mf21340

DO 20 I=1,1IDL MAP1350

K=K+1 MAP1360
WSA=AMX(K) Z(TAUCI) *DY {J)*RHOZ) MAP1370

IF (WSA.EQ:0.,) GO TO 20 MAP1380
WSMAXZAMAXL (WSMAX,WSA) MAP1390
WSMINTAMINL(WSMIN)WSA) MAP1400

20 CONTINUE MAP1410
IF (WSMINJLT.WSMAX) 60 TO 30 MAP1420
WSMIN=0. MAP1430

" C MAP1440
c *xrx DEFINE LINEAR SCALE FACTOR AND PRINT KEY TO MAP1480
c CCMPRESSION MAP. MAP1485
-3 DSCALES(WSMAX=WSMIN) /FLOAT (IDNMAP) MAP1310
IF ((ATNT(DSCALE*100.))eLT+(DSCALE*103,)) GO TO 50 MAF1520
DSCALE=AINT(DSCALE*100,)/190. MAP13530

GO TO 60 MAFP1540

Su DSCALESAINT(DSCALE*100.+1,2/100. MAP1550
60 CONTINUE MAP15&0
DO 70 I=1,IDNMAP MAP1570

70 VALUE(I)SWSMIN+FLOAT(I)*DSCALE MAP1580
WRITE (6:860) MAP1590
ILIMLI=] MAP1600
iLIM2=20 MAP1610

80 IF (JONMAPLT.ILIMZ) ILIM2=IDNMAP MAP1620
WRITE (6¢870) (ALE(I+1)I=ILIM1»ILIM2) MAP1630

WRITE (62960) (VALUE(IL)»ISILIMINILIM2) MAP1640

IF (IONMAP.EQ.ILIM2) GO TO 90 MAP1650
ILIMIZILINMEHL MAP16690
ILIM2=ILIM2+20 MAP1670

G0 TO 80 MAP1680

90 CONTINUE MAP1630
WRITE (60980) MAP1700

c MAP1710
J=JoL MAP1720

i0g Ka{Ju=1}%IMAX+1 MAPL730
C MAPL1740
DO 1%9 I=101IDL MAP1750
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160
170

189
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210

- 220
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s
=K+l
IF (AMX(K)+GT«0e) GO TO 110
GO0 TO 130

WSASAMX (K) /7 (TAULI) *DY (J)  [102Z)
IF (WSA.GTWSMIN) GO TC .20

x%xx PRINT A DOT TO REPRESENT SMALLEST CCMPRESSiON,

MA=.2
GO TO 1i4v
TMAZ (WSA=WSMIN)/DSCALE+]L.,
MA=TMA
iF (WSA-GT.FLOAT(MA=1)*DSCALE+WSMIN)} MA=MA+]
GO TO 140
x*xx PRINT A BLANK FOR EMPTY CELLS.
MAZ1
PRII)=ALE (MA?
CONTINUE

*xx PRINT J-=VALUE ALONG Y=AXIS WHEN IT IS A MULTIPLE OF 5.

IF (MOD{J95).NE«0) GO TO 160

WRITE (60880) Jr (PR(IJ}»I=1,IDL)

60 TO 170

WRITE (6¢890) (PR(I),I=1,IDL)

JzJd=~1

IF (JeGT+0) GO TO 100
xx%x PRINT AND LABEL X=AXIS OF MAP,

PR(1)=ALE(30)

WRITE (60880) Jr(PR(1)}2I=1+IDL)

WRITE (6+900) (I1.1I=0,1IDL.5° ~
*xx SEARCH FOR MINIMUM AND MAXIMUM PRESSURES

TO SCALE PRESSURE MAP

WSMAX=0o

DO 180 J=1»JDL

DO 180 I=1,IDL
Ks(Jd=1)xIMAX+I+1
WSAZABS{P(K))

iF (WSA.EQ.0.) GO TO 180
WSMAXSAMAX1 (WSMAX »WSA)
CONTINUE

WSMIN=10.*PMIN

WRITE (6:910)

*x%x PRINT KEY TO MAP ONLY IF THERE ARE NON=ZERO PRESSURES.

IF (WSMAXoNE.O.) GO TO 190
J—JoL
60 TO 260

*x% DEFINE LOGARITHMIC SCALE FACTOR AND PRINT KEY TO

PRESSURE MAP.
MAXEXP=INT(ALOGLO(WSMAX))
MINEXPSINT(ALOGLO (WSMIN))
PSCLE=FLOAT (MAXEXP~MINEXP+1) /FLOAT (IPRMAP)
IF ((AINT(PSCLE*10G0.))+LT.(PSCLE%1000,)) 60 TO 210
PSCLESAINT(PSCLZ*1000.17/1000. .
GO TO 220
PSCLESAINT(PSCLE*10004%2-),/1000.
CONTINUE

MANRYIZN
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MAP1770
MAP1780
MAP1799
MAP1800
MAP1805

MAP1810 °

MAP1820
MAP1830
MAP1840
MAP1850
MAP1860
MAP1865
MAP1870
MAP1880
MAP1890
MAP1895
MAP1900
MAP1910
MA&P1920
MAP1930
MAP194C
MAP1950
MAP1960
MAP1970
MAP1580
MAP1990
MAP2000
MAP2010
MAP2020
MAP2030
MAP2040
MAP2050
MAP2060
MAP2070
MAP2080
MAP2090
MAP2100
MAP2110
MAP2120
MAP213G
MAPZ140
MAP2145
MAP2158
MAP21.0
MAP2170
MAP2180
MAP2220
MAP2230
MAP2240
MAP2250
MAP2260
MAP2270
MAP2280
MAP2290
MAP2300
MAP2310
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ILIM1=]

IL1H2=10

IF (IPRMAP,LT,ILIM2) ILIM2=IPRMAP

WRITE (65920) (ALE(I+3)sI=ILIMLrILIM2)

WRITE (649707 (VALUE(I)sI=ILIML»ILIM2)

IF (IPRMAP.EQ.ILIM2) 6O TO 250

ILIMLZILIM2+1

ILIN2=ILIM2+10

GO TO 240

CONTINUE

WRITE (60980)

J=JDL
K=(Jd=1)*IMAX+1

DO 320 I=1.1IDL
KaK+1
IF (AMX(K)+GTe0o) GO TO 270
*k% PRINT A BLANK FOR EMPTY CELLS.
MA=1
GO T0 310
iF (P(K).NE.O.) GO TO-280

*%kx PRINT A ZERO FOR NONEMPTY CELLS WITH ZERO PRESSURE.

MASLY

GG TO 310
FLOTMA=(ALOGLO(ABS(P(K)}))=-FLOAT(MINEXP))/PSCLE+3.
INTMASINT (FLOTMA)

if (FLOTMACGT.FLOAT(INTMA)) GO TO 290

MASINTMA

GO TO 300

MASINTMA+1

*%% DO NOT USE DOT AND DASH IN PRESSURE MAP.

IF (MAJLE.3) MA=4
CONTINUE
PR(I)=ALE(MA)

*¥% USE XUM ARRAY OF SYMBOLS FOR NEGATIVE PHESSURES.

IF (P(K)olLTe0e) PR(IISXUM(MA)

IF (MOD(JsS).NE«G) GO TO 330
WRITE (60880) Jr(PR(I)2I=102IDL)
GO TO 340
WRITE (62890) (PR(I)»I=1,1DL)
J=J=1
IF (J.GT.0) 60 TO 260
**xx PRINT AND LABEL X-AXIS OF MAP.
PR(1)=ALE(30)
WRITE (&0880) J2 {PR(1)2I=1,1IDL)
WRITE (60900) (I¢I=0,IDLs5)

*kx SEARCA FOR MINIMUM AND MAXIMUM RADIAL
VELOCITIES TO DEFINE SCALE FACTOR OF
RADIAL VELOCITY MAP

WSMAX=0.
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DO 350 J=1,JDL
Do 380 I=1.1D00
Ke(Jd=1)*IMAX+I4+1
WSASABS (U(K?Y)
IF (wWSA.£Qe0.) GO TO 350
WSMAXSAMAX1 (WSMAX,WSA)
CONTINUL
WSMIN=10.%xUMIN
WRITE (60930)

*xx PRINT KEY TO #4AP ONLY IF THERE ARE NON-ZERO VALUES.
IF (WSMAXNE.O,) 6O TO 360
=JDL
GO TO 430

Xk usgLE IS LOGARITHMIC SCALE FACTOR OF RADIAL VELOCITY
MAP .
MAXEXPZINT (ALOGLU{WSMAX))
MINEXP=INT (ALOGL1O (WSMIN))
USCLE=FLOAT (MAXEXP=MINEXP+1) /FLOAT (IUMAP)
IF ((AINT(USCLE*1000.))+LT+(USCLE%*1000,)) GO TO 380
USCLE=AINT (USCLE*1000.)/71000,
G0 TO 390
USCLE=AINT (USCLE*1000++1.)/100G.
CONTINUE
*xkx PRINT KEY TO MAP.
DO 400 I=1,IUMAP
VALUE(I)=10.%% (MINEXP+FLOAT (1) *USCLE)
ILIMI=:
ILIM2=10
IF (IUMAP.LT,ILIM2) ILIM2ZIUMAP
WRITE (60920) (ALE(I<3)eISILIMLsILIM2)
WRITE (60,970) (VALUE(I) e IZILIML,ILIM2)
IF (IUMAP.EQ.ILIM2) GO TO 420
ILIMISILIM2+1
ILIM2SILIM2+10
60 TO 419
CONTINUE
WRITE (60980}

J=JpL
Ke(J=1)*IMAX+]1

00 490 I=1.IDL
KZK+1
IF (AMX(K)eGTe0s) GO TO 440
*xxk EMPTY CELL.
MAS1
GO TC 4bu
IF (U(K) cNE+Ues) SO TO 450
*x¥x ZERO RADIAL VELOCITY.
MAZ4]1
60 TO 480
FLOTMA=Z(ALOGLO(ABS{U(K) ) )=FLOAT(MINEXP))/USCLE+3,
INTMASINT{FLOTMA)
IF (FLOTMAGT.FLOAT(INTMA)}
MASINTMA

GO TO 460
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GO TO 47u

MASINTMA+]

k% J0 NOT USE DOT OR DASH IN RADIAL VELOCITY MAP,
I (Ma, L. 3) MASU
CONT INUE

PRII)SALE(MA)
*x*x% USE XUM ARRAY FOR NEGATIVF RADIAL VELOZITIES.
IF (U(K)oLTe0.) PREI)ZXUM(MA)
*kx PRINT J=VALUE ALONG Y=AXIS WHEN iIT S A MULTIfLE
OF S
IF (MOD(JsS)Y.NE.Q) GO TO 500
WRITE (62880} Jr(PR(I)2I=1,1DL)
GO TO 510
WRITE (60890) (PR(I),I=1,1I0L)
J=J=1
IF (JeGTo0) GO TO 430
*%x PRINT AND LABEL X=AXIS OF MAP.
PR(1}=ALE(30)
WRITE (6s880) Jr(PR(L1)2I=1rIDL)
WRITE (60900) (I+I=0,IDL¢5)

*kx SEARCA FOR MINIMUM AND MAXIMUM AXIAL
VELOCITES TO DEFINE SCALE FACTOR OF
AXIAL VELOCITY MAP

WSMAX=0.

00 520 J=1.J0OL
PO 520 I=1.l10L
K={J=1)*IMAX+I+1
wWSASABS(V(K))
IF (ﬁSAoEQ.O.) GO TO 520
WSMAXSAMAXL (WSMAX» WSA)
CONTINUE
WSMIN=10.%UMIN
WRITE (6,940)

*xkx PRINT KEY TO MAP ONLY IF THERE ARE NON=ZERO VALUES.
IF (WSMAX.NE.O.) GO TO 530
JZJOL
¢ TO 600

s¥x YSCLE IS LOGARITHMIC SCALE FACTOR FOR AXIAL VELOCITY
MAP «
MAXEXPZINT (ALOGLU{WSMAX))
MINEXPZINT (ALOGLO (HSMINY)
VSCLE=FLOAT {MAXEAP=MINEXP+1) /FLOAT (IVMAP)
I7 ((AINT(VSCLE*1000,)) LT« (VSCLE*i300.)) 60 TO 559
VSCLE=AINT(VSCLE*100C.)/100C.
G0 TO 5Sou
VSCLE=AINT(VSCLE*1G0G.+1.)/1000.
CONTINUC
x¥x PRINT KEY TO AXIAL VELOCITY MAP.
DO 570 I=1:IVMAP
VALUE(I)=10.xx (MINEXP+FLOAT (1) *VSCLE)
ILivi=1
ILIM2=10
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IF (IVMAP.LT.ILIM2) ILIM2=IVMAP . MAP3970
WRITE (60920) (ALE(I+3)ISILIML,ILIM2) MAP39B0
WRITE (6:970) (VALUE(I)ISILIM1,ILIM2) MAP 3990
IF (IVMAP.EQ.ILIM2) GO TO 590 MAP4000
ILIMI=ILIM2+]1 ' MAP4010
ILIM2=ILIM2+10 MAP4020
GO TO 580 MAP4030
CONTINUE MAP4040
ot WRITE (6,980} v MAP4050
1 _ ~ - MAP4060
. J=JoL , MAP4070
r 600 K={J=1)*IMAX+1l . MAP4080
IS C MAP4090
DO 660 I=1rI0DL MAP4100
K KsK+1 MAP4110
¢ IF (AMX(K) +GT«0s) 60 TO 610 MAP4120
. C *xx EMPTY CELL. MAP4125
MASL MAP4130
GO TO 650 MAP4140
610 IF (V(K)JNE.O.) 6O TO 620 MAP4150
Cc =xx ZERO AXIAL VELOCITY. MAP4155
MA=4]1 MAP4160
60 TO 650 MAP4170
620 FLOTMA=(ALOGL10(ABS(V(K) )} )=FLOAT(MINEXP))/VSCLE+3, _ MAP4180
INTMA=INT(FLOTMA) MAP4190
IF (FLOTMA+GT.FLOAT(INTMA)) GO TO 630 MAP4200
MASINTMA MAP4210
GO TO 640 MAP4220
. 630 MASINTMA+1 MAPG230
c *¥% DO NOT USE DOT OR DASH IN AXIAL VELOCITY MAP. MAP4235
640 IF (MA.LE.3) MA=H4 MAP4240
650 CONTINUE , MAP4.250
. PR(I)=ALE(MA) MAPL260
C %% USE XUM ARRAY FOR NEGATIVE AXIAL VELOCITIES. MAP4265
660 IF (V(K)eLTe0e) PREI}=XUM(MA) MAPY4270
c =%% PRINT JU=VALUE ALONG Y=AXIS WHEN IT IS A MULTIPLE OF S. MAP4280
IF (MOD(Jr5).NE.0O) GO TO 670 MAPL290
WRITE (6:,880) Jr (PR(I)»IS101IDL) MAPL 300
GO0 TO 680 ' MAP4 310
670 WRITE (6,8590) (PR(I)»I=1,IDL) MAP4320
680 JsJ-1 , MAP4330
IF (J«GT.0) GO TO 600 MAP4 340
.C »»x PRINT AND LABEL X=AXIS OF MAP, MAP4350
' PR(1)=ALE(30) MAP4 360
WRITE (£+880) Jr(PR(1)»I=1,1IDL) MAP43T0
WRITE (60900) (I,I=0,IDL,S) MAP4380
c MAP4390
c %% SEARCH FOR MINIMUM AND MAXIMUM SPECIFIC INTERNAL MAP4400
c ENERGIES TO DEFINE SCALE FACTOR OF ENERGY MAP MAP4410
Cc MAPL420
WSMAX=0. MAP4430
o "MAPL44O
00 690 J=1rJ0L ) MAPY4450
DO 690 I=1rIDL MAP4460
, K=(J=1) %« IMAX+I+1 MAP44T0
¢ WSAZABS(AIX(K)) MAP44S0
; IF (WSA.EQ.0.) GO TO 690 MAP4490
{
B
b 9k
258
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720
750

740

750

800

8ig¢
6«0

wSMAXZTAMAXRLIWSMAK P WSA)
CONT INUE
ASMINS1IU«A51EMIN
WRITE (60950)
*x%x PRINT KEY TO MAP ONLY IF THERE ARE NON~ZERO VALUES.
IF (WSMAXJNE.Os) GO TO 700
J=JOL
60 To 770

*x*x £SCLE IS LOGARITHMIC SCALE FACTOR FOR INTERNAL ENERGY
MAP.

MAXEXPSINT (ALOGLU (WSMAX))
MINEXP=INT (ALOGLO (WSMIN))
ESCLESFLOAT (MAXEAP-MINEXP+1) /FLOAT(IEMAP)
IF ((AINT(ESCLE*10004)) LT+ (ESCLEXx1000.)) GO TO 720
ESCLE=AINT(ESCLE*1000.)71000,
60 TOo 730
ESCLE=AINT(ESCLE*1000,+1.)/1000.

xkkx PRINT KEY TO INTERNAL ENERGY MAP.
CONTINUE
DO 740 I=1,1EMAP
VALUE(I) =3 uoxk (MINEXP+FLOAT(I)*ESCLE)
ILIMiz=1
ILIM2=10
IF (IEMAP.LT.ILIM2)
WRITE (6:920) (ALE(I+3) v I=ILIMI»ILIM2)
WRITE (69970) (VALUE(I)»I=ILIM1,ILIM2)
IF (IEMAP.EQ.ILIM2) GO TO 760
ILIMI=ILIM2+1
TLIM2=ILIM2+10
GO TO 750
CONTINUE
WRITE (6098Q)

ILIM2ZIEMAP

J=JDL
Ko (J=1)*IMAX+]1

OC 830 I=1:1IDL
K=K+1
IF (AMX(K) +GTe«De) GO TO 780
«xk EMPTY CELL.
MA=1
G0 TO 820
IF (AIX{K)«NZeQe) GO TO 790
k% ZERO INTERNAL ENERGY.
MA=GL L
60 TO 820
FLOTMA=(ALOGI0(ALS(AIX(K)))=FLOAT{MINEXP))/ESCLE+3.,
INTMASINT(FLOTMA)
IF (FLOTMACGTFLOAT(INTMA)) GO TO 800
MASINTMA
G0 TO 810
MASINTMA+1
*xx DO NOT USE DOT AND DASH IN INTERNAL ENERGY MAP.
IF (MAJLE.3) MA=Y
CONTINUE
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E§ PRII)=SALE(MA) MAPS0S0
830 IF (AIX(K) oLTe0e) PR{IIS=XUM(MA) MAPS060
< «*% PRINT J~VALUE ALONG Y=AXIS WHEN IT 15 A WMULTIPLE OF 5. MARSOT7O
IF (MOD(J»5)«NE.0O) GO TO 84O MAPSCB0
WRITE (60880) Jr (PR(I)I=101DL) MAPS090
GO TO 8% MAPS100
840 WRITE (6¢890) (PR(I)»I=1,IDL) MAPS5110
- 850 =J~1 MAPS120
IF (J«GT.0) GO TO 770 MAPS5130
< **%% PRINT AND LABEL X~AXIS OF MAP. MAPS140
] . PR(1)=ALE(30) MAPS150
r WRITE (60880) Je(PR{3)sI=1,1IDL) MAPS5160
4 WRITE (60900) (I:I=00,1IDL25) MAPS170
-g; c - MAPS180
3 ¢ MAP5190
: RETURN MAPS200
4 C MAPS210
£ C *xx FORMATS MAPS5215
s 800 FORMAT (1H1r4Xe15HCOMPRESSION 77) MAPS220
L 1 8/0  FORMAT (1léH SYMBOL 220(3X,42)) MAPS5230
) 830  FORMAT (I10.,2H 1:,54A2) MAPS240
E 890  FORMAT (10Xs2H Ir54AZ2) MAPS250
auQ FORMAT (112:1011C///7) MAPS260
910  FORMAT (1H1l»4X»i5HPRESSURE /7) MAPS270
920  FORMAT (léH SYMBOL ?10(3X:A205X)) MAPS280
950 FORMAT (1H1ls4X»134RADIAL VELOCITY//) MAPS290
940  FORMAT (1Hl,4Xr15HAXIAL VELOCITY //) MAPS300
{ 950 FORMAT (1H1:4X»15HINTERNAL ENERGY//) MAPS310
. 900  FORMAT (16H MAXIMUM VALUE 120(F3,2)) MAP5320
970 FORMAT (leH MAXIMUM VALUE »1P10E10.2) MAPS330
980 FORMAT (//) . MAPS340

' END ‘ MAPS5350~.

E.';.-
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DIMENSION AMA(2502) »AIX(2502)U(2502) V(2502) P(25

1 X(52) t XX (24) r TARU( D2} rJPM{52]) [

2 Y(i102) rYYLL04) SFLEFT(102)» YAMCI102)» S

3 vAMC(L1J2) ¢

4 PK(15) 2(150) " o

5 XP(26151) 1 YP(26¢51) ¢

6 PL{204%) 0L (204) PR(204)

7 RSN{D2) » RST(S52)»

8 CMXP(5) 2CMYP(S) »IJ(5) rJK(5) ’

9 Dx(52) tDDX(54)  DY(102) 20DYK104) o

3 SNB(52) +STB(S2) 2UK(52¢3) 2VK(52+3) »RHO(
*kx DIMENSIONED ARRAYS
*¥x Z-BLOCK IS SAVED ON TAPE.

COMMON Z

COMMON PK

COMMON  YY» A X

COMMON  DDX» oY

COMMON  AMX:» AIX» Ur Vo P
COMMON  TAU» JPM

ComMMON UL PL

COMMON XP YP» CMXP, CMYP

%% NON-DIMENSIONED VARIABLES
COMMON AID s AMMV s AMMY s AMPY 2AMUR o+ AMUT
1AMVT  »DELEB oCELER »DELET »DELM  2DTODX 2DXYMIN2EAMMP
2t P ERDUMP ] ' 13 ? IWS v-J oK 'KA

SLL '+ MD + ME P MZT ¢+ NERR #NK s NPRINT
4NR ' NRZ 'NULLE »PIDTS oSIEMIN?SNR » SNT ¢STR
SSUM » TESTRHTWOPTI +URR ' WS rWSA + WSB ' WSC
6nFLAGL WFLAGP

#¥x THE FOLLOWING EQUIVALENCES MAKE AVAILABLE
X(8)e Y(0J)o DX(0),» DY(0)

EQUIVALENCE (XX(2)r X(1))p (YY(2)e Y(1J)
EQUIVALENCE (DDX(2)» OX(1))e (DDY{(2)}:¢ DY{1))

*%% SPECIAL EQUIVALENCES FOR PH2 ONLY

CQUIVALENCE (ULPFLEFT) » (UL(103) e YAMC) »
1 (PLeGAMCPR) ¢ (PL(103)»SIGC)

%% SPECTAL EQUIVALENCES FOR PH3 ONLY

EQUIVALENCE (UL2RSN) »

1 (PLeRST) (PryUK)»

2 (P{157) ¢+ VK) s (P(313)+3SNB)
3 (P(365)5T8) » (P(417) +RHO)

*%% SPECIAL EQUIVALENCES FOR EDIT
EQUIVALENCE (PR(1)s IJ)r (PR(E)¢ JK)

*xx Z=STORAGE EQUIVALENCES
EQUIVALENCE (ZC 1)+PROBR ) (2(

o7

- - - r n gt - - - - —— . mm o e am—— = - —- -

PH1
......‘QOQQQPHl
Shi

02) Ptil
PH1

1GC(102)» PH1
PH1

PH1

PH1

PH1

PH1

PH1

PH1

5203) PH1
PH1
PHL
PH1
PH1
PH1
PH1
PH1
PH1
PH1
PHL
PH1
PH1
Piiy
PH1
PH1
+SOLID PH1
tWFLAGF » PH1
PH1

PH1

PH1

PH1

PH1

PH1

PH1

PH1

PH1

PH1

PH1

PH1

PH1

PH1

PH1

PH1

PH1

PH1

PH1

PH1

PH1

PH1

PH1

PH1

PH1

PH1

2) o CYCLE )¢ PH1

» AMVR
1EAMPY
KB

- W -

i¢
20

>~

S0
40
50
60U
70
80
90

100

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250

259

270

280

290

300

310

320

330

340

350

360

370

380

390

4090

410

420

430

440

450

4e0

470

480

490

500

510

520

530

sS40

550

560

570

580
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HzZO 3) 0T Yo(ZC H)INUMSP ) (Z2( 5)¢NFRELP)»(2( 6)+NDUMPT7)+

£90

2¢(2C 7YoICSTOP)»(ZC 8)+PIDY do (2( 9)eTOPMU ) (2Z( 10)sRTMU ). g:i 600
J(20 11)2STKL ) e {(Z( 12)eNUMREZ)» (Z( 13)ETH Yo(ZC 14)HUNI4 ) PH1 610
4420 15) oRHINIT) » (Z( 16)+PROJLI )r (Z( 17)eUNLT7 )¢ (2Z( 18) e XMAX )¢ PH1 620
$(2( 19) N2 30820 20)eNREZ )¢ (Z( 21)9AMDM ) (20 22))UVMAX )¢ Prl 630
6(Z( 23)eUN23 )2 (ZC 20)+sDMIN o (Z( 25)eJSTR e (Z( 26)9DTNA )» PH1l 640
2(ZC 27)+:CVIS ) r(2( 28)¢STK2 )» (Z( 29)¢STEZ )e(Z( 30)sNC )» PH1 650
8¢Z¢ 31)»UN3L ) 2(2( 32)/NRC Yo (ZC 33)eIMAX D (Z( 34)»IMAXA )¢ PH1 660
9(2Z20 35)eJMAX Yo (20 36) e JMAXA Yo (20 37)eKMAX ) (Z( 38)sKMAXA ) PH1 670
EQUIVALENCE PH1 680
1020 39),80TM o (20 40)eBOTMV )Y (2( 41))NUMSPT)»(2( 42)»C2ERO )» PHL1 690
2020 43) rNUMSCA) v (2Z( 44)+PRLIM )2 (2( 45)»PRDELT)»{Z2( 46)+PRFACT) PH1 700
EQUIVALENCE PH1 710
1020 47) eI In(Z( 48)eI2 Yo (ZC 49)2IPCYCL)»(Z( 50)TSTOP )» PHL 720
2020 S1)+RHOFIL) v (Z2( 52)+TARGY Yo (Z( 53) /N3 Yo (Z( S4))»IVARDY)r PH1 730
3(Z( 55) VT Y2(2( 56) N6 Yo (Z0 S7)9RTM Yo (2( S8)+RTMV )¢ PH1 74O
(20 £9)»UNS9 T (Z( H50)N1O Yr (Z( 61)9N11 Yo{Z( 62)9rGAMMA )¢ PH1 750
5020 63)+TOPM ) (Z( 54)+BOTMU ) (2( 65) SN Je(2( 66) e TOPMV )¢ PH1 760
6(Z( 67)2PRYBOT)»(Z({ 68)+PRYTOP)» (Z{ 69)PRXRT )¢ (Z( 70)+CYCPH3)» PH1 770
T(2(C 7L)»REZFCT) v (2ZC 72)eTARGI Yo (2C 73)»PROJU ) (Z( 74)»BBOUND)» PH1 780
8(Z( 7S)eEVAP )2 (2( 76)rECK Yo (ZC 77)eNECYCL) P (2Z( 78) 11 y» PH1 790
9(2( 79)rJJ )o(2{ 80)sNMP Yr (Z( 81)rY2 Yoe(2( 82)9EZPH1 ) PH1 800
EQUIVALENCE PHY 810
1(ZC 83)2IVARDX)p(2Z( 88) T Yo (2Z¢ 85)NMPMAX)r(Z( 86)¢PMIN )¢ PH1 820
2(ZC 87) ¢ INTER )¢ (20 88) ¢ TAYBOT)» (Z{ 89) ¢ TAYTOP)»(Z( 90) +IEMAP )¢ PH1 830
3(2¢( 91)sMC 10 (Z( 92) 2+ MR Y (Z( 93)0MZ Yo (Z( 94),MBE ) PH1 840
EQUIVALENCE PH1 850
1(2( 95),REZ Y»(2( 96)»NODUMP)» (Z( 97)»UNI97 ) »{(Z( 98)rUNS8 )» PH1l 860
2(2( 99),UN99 ) {(2(200)/EVAPM )¢ (Z{101)»EVAPEN)»(2(102) sEVAPMU)» PHL1 870
3(2(103) rEVAPMV) 2 (Z(304)EZPH2 ) (Z2(105),SNL Yo (Z2(106)STL )e PH1 880
4¢Z{107) rTAXRT 2¢(Z(108)+IDNMAP)» (2(109)»IPRMAP)»(Z2(110)ROEPS J}» PH1l 890
SC(ZC111) pRHINI Do (ZCL12) e VINI Do (ZC(L13)2FINAL-)r(Z(114)¢IVMAP }Y» PHL 900
6€Z(115)RHOZ )e(2(116)¢ESA Yo (2(117),ESEZ )r(Z2(118)¢ESB Je PHi 910
7(Z(119) vESCAPA) » (Z(120) vESESP )» (Z2(121)ESESG ) (2(122)ESES )» PH1 920
B8(Z(123) ¢ESALPH) v (2012U)»ESBETA)» (2(125)vESCAPB) 2 (Z(126)+TUMAP )» PH1 930
9(2(127).,551 )e(2(128) 0552 Yo (Z(129)UMIN )»(Z(130),SS4 ) PH1 940
EQUIVALENCE PH1 950
1(Z(131)+PRTIME) »(2(132)+EOQR Yo (2(133),E0T Yo (Z(134),£08 ) PH1 960
2(2(135)sEMOR )+ (2(136)DXF Yo (Z2(137)+DYF }2(Z2(138)»RHOMIN)» PH1 970
3(Z(139)sSTAB)» (Z(1GO) s XIENRG)» (Z(1241),XKENRG)r (Z2(142)XTENRG),PH1 980
4(Z2(143)+STT Je(2C144) DTMIN ) (Z2(145) s TRNSFC)» (Z(146) +EMOT )¢ PH1 990
S(Z(147) v JPROJ ) (Z(148) rCNAUT d¢ (Z(149),8BBAR )r(Z(150),EMOB ) PH11000
. ) PH11010
.oo...oo00.0o000O0.0.0.000o.oooo.0.00000;00000.o..o‘.o...o.OOOOOQOPHllozo
PH11030

END OF COMMON PH11040
PH11050

020000600000 080080000080000e0e0osetototosesotocssssdosssscctacssseesePH11060
s*x PH1 COMPUTES THE EFFECT OF THE PRESSURE GRADIENTS ON PH11062
UPDATING THE VELOCITIES AND INTERNAL ENERGIES. PH11064%

PH11070

*»3 NRT AND NRC ARE USED TO ADVANCE THE ACTIVE GRID. PH11075

NRT=0 . -PH11080
NRC=0 PH11090
ss% VEL=1l. FLAGS FIRST PASS. ON SECOND PASS: VEL = 0. PH11095

VEL=1.0 PH11100
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xxx RC
RR
HC=uX(1)/2.0
RRERCH(DX(1)+DX(2)) /2.0
K=2

DISTANCE FROM AXIS TO CENTER OF CELL K,
VISTANCE FROM AXIS TO CENTER OF CELL K+i,

*%xx FOR ALL CELLS IN COLUMN NEXT TO AXISe SET PRESSURE
AT LEFT SIDE OF CELL = PRESSURE IN CELLes AND SET
RADIAL VELOCITY AT LEFT SIDE OF CELL = 0.
U0 <U JT1leJMAX
PLlu) =P (K)
UL(J)=0.0
ATK+IMAX
vd i%40 I=1.I11
K=Ii+1
*xx DEFINZ PRESSURE AND AXIAL VELOCITY AT BOTTOM
BOUNDARY OF GRIOD.
Volo=VI(K)
PELO=P(K)
s*x IF BOTTOM BOUNDARY OF GRID IS5 REFLECTIVE, SET
AXIAL VELOCITY AT THAT BOUNDARY = GC.
iIF (CVIS.6T.(=e5)) VLO=0,
TAUDTS=TAU(I) =0T
GO 130 J=1r12
N=K+IMAX
PIDTS=1.0/(P1DY*OT*DY (J))
IFE (AMX(K)eLE+Ge) GO TO 30
IF (I.LT.IMAX) GO TO S0
*%% FCR AiLL CELLS IN LAST COLUMN OF GRIDe SET PRESSURE
AT RIGHT OF CELL = PRESSURE IN CELL. COMPUTE
ENERGY LOST ACROSS RIGHT BOUNDARY AND SUBTRACT IT
FROM c£THs THEORETICAL ENERGY TOTAL.
PRR=P(K)
E=PRR=U(K)/PI10TS*X(I)
ETH=ETH~C
£OR=EO0R~-C
GO TO 40
»xx CELL K IS EMPTY
PLIJ)I=O0.
ULIV)ZU(K+1) %RR
Pol0=0.
V3LO=V (N)
GO TO 1J3v
UIR=RC*VU(K)
G0 TO 70 _
«x% IF CELL ON RIGHT IS EMPTY SET SPECIAL P AND VU
IF (amX(K+1).6T.0.,) GO TO 60
PHRR=0.
URRZU(K) *RC
60 TO 70
PRR=(F{K)+P(K+1)) /2.
URR=(U(K) *RC+U(K+1)*RR) /2,
IF (JeLT.JMAX) GO TO 80
«x% FOR ALL CELLS IN TOP ROW OF GRIDr SET PRESSURE AND
AXIAL VELOCITY AT TOP OF CELL = PRESSURE AND AXIAL
VELOCITY IN CELL. COMPUTE ENERGY LOST ACROSS TOP
BOUNDARY » :
PABOVE=P(K)

PH11i02
PH11104%
PH11110
PH11120
PH11130
PH11132
PH11134%
PH11136
PH11140
PH11150
PH11160
PH11170
PH11180
PH11190
PH11192
PH11194
PH11200
PH11210
PH11212
PH11214
PH11220
PH11230
PH11240
PH11250
PH11260
PH11270
PH11280
PH11282
PH11284
PH11286
PH11288
PH11290
PH11300
PH11310
PH11320
PH11330
Ph11335
PH11340
PH11350
PH11360
PH11370
PH11380
PH11390
PH1.400
PH11410
PH11420
#H11430
PH11440
PH11450
PH11460
PH11470
PH11480
PH11482
PH11484
PH11486
PH11486
P+11490
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C=PABOVE*V{K)/2+%TAUDTS PH11500
ETHSETH-E PrH11510
. EOT=EQT=E . PH11520
VABOVE=VIK? PH11530
GO0 TO 110 PH11540
< %% I¥ CELL ABOVE IS EMPTY SET SPECIAL P AND V PH11559
80 IF (AMX({N)+GT»0+) GO TO S0 PH11560
: PABOVE=0. PH11570
= VABOVE=V (K) PH11580
el 60 TO 100 PH11590
B . 90 PABCVE=(P(X)+P(N)) /2, PH11600
B VABOVE=(V(K)+VI(N))/2,. PH11610
3 100 IF (JeGTol) GO TO 110 PH11620
f C xxx IF BOTTOM BOUNDARY OF GRID IS REFLECTIVE., ADD TO ETH Pi{11622
3 c THE ENERGY GENERATED 8Y PRESSURE AT THAT BOUNDARY. PH11624
#] IF (CVIS.GTe=e5) GO TC 110 FH11630
g E=PBLOXV(K) /72.*TAUDTS PH1i640
- ETHSETH+E PH11650
2 £ 0BIEOB+E PH11660
b 110 IF (VEL.EQe0.) GO TO 120 PH11670
4+ C *kx COMPUTE UPDATED VYELOCITIES ON FIRST PASS (VEL = 1.) PH11675
5 V(K)=VIK)+(PBLO=PABCOVE) *TAUDTS/ (AMX{K)) PH11680
& U(K)SU(K) +(PL{J)=PRK)/ (AMX(K) ) *RC/PIDTS*2.0 PH11690
120 CONTINUE PH11700
< **x AIX(X) CHANGED ON BASIS OF GRADIENTS COMPUTED IN FIRST PH11702
c PASS. ON SECOND PASS AIX(K) CHANGED AGAIN ON BASIS  PH11704
C OF GRADIENTS CACULATED FROM THE UPOATED VELOCITIES. PH11706
WS- (VBLO=-VABOVE) *TAUDTS/2,. PH11710
WS=(UL{J)=URR) /PIDTS+WS PH11720
WSASAIX(K)+yS*P (K) /AMX{K) PH11730
AIX{K)SYHSA ‘ PH11740
VBLO=SVABOVE FH11750
PLiuv)=PRR PH11760
UL {J)=URR PH11770
PBLO=FASOVE PH11780
c *xx RCe Ne RR REDEFINED FOR NEXT CELL IN ROW J. PH11785
150 K=N PH11790
RC=RR PH11800
i4%0 RRE(X(I+1)+X(I+2))/2.0 PH11810
IF (VEL.E@+0.) GC TO 150 PH11820
VEL=0.0 PH11830
¢0 TO 10 ) PH11840
159 CO 190 isi»Il PH11850
K=I+1 . PH1186¢
DO 180 J=1:12 PH11870
C *k¥ SN = 0 (INPUT PARAMETER) SETS NEGATIVE INTERNAL PH11872
C ENERGIES TO ZERO. PH11874
IF (AIX(K)oeGEeOeeDRe5NeGT40s) GO TO 176 PH11880
ESAIX(K)*AMX(K) PH11890
ETHIETH=-E PH11900
EZPH1=EZPHL-E PH11910C
IF (INTER.EQ.0) GO TO 16C PH11920
c **x PRINT PROPZRTIES OF CELLS WHOSE NEGATIVE ENERGY IS PH11922
c SET TO ZERO WHEN DOING INTERMEDIATE PRINTS (INTER.G6T.0),PH11924
WRITE (60240) IeJoAMX(K) PAIX(K) »U(K]} /V(K) PH11930
lo0 AIX(K}=0.0 PH11940
1790 IF {I.NE.I1) GO TO 180 PH11950

100

R




AT

S C *kx ENLARGE ACTIVE GRID IN I-DIRECTION IF A CELL IN THE Il PH11952

i C COLUMN HAS NONZERO VELOCITY OK ENERGY. PH11954
> IF (U(KJ eNEeDo eORJVI(K) «NEosDe+sORsAIX(K) sNE+.Os)} NRC=1 PH11960
1390 K=K+ IMAX PH11970
LLEK=2%xIMAX PH11980

C **x ENLARGE ACTIVE GRID IN J=DIRECTION IF A CELL IN THE I2 PH1i982

c ROW HAS NONZEROQ VELOCITY OR ENERGY, PH11984

IF (U(LL) oNE«OeeOReVI(LL) eNEoDosORJAIX(iLL} eNEsQs)} NRT=1 PH11990

190 CONTINUE PH12000
I1=I1+NRC PH12010

. 12=I2+NRT PH12020

C **x DONT ALLOw ACTIVE GRID TO £XCEED IMAX BY JUMAX GRID. PH12025

¢ IF (I1=-1iMAX) 2100220200 P+H12030
3 2V0 I1=IMAX : PH12040
' 210 IF (I2=-JMAX) 230,230,220 PH12050
220 122UMAX PH12060

230 RETURN PH12070

C PH12080

240 FORMAT (4H PH1,21%424H M=,1PE15.8+6H SIE=¢1PE15.8¢74H U=¢1PE..5¢8,PH12090

16H VSe1PE15.8¢18H SIE SET TO ZERO) PH12100

END PH12110~-

101
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SUBROUTINE PH3 PH3

. Q 553959,,3.5.9-...-oooooo.o.oocoo.o.ooo.o.ooo..o..'.ooo,ooooooo.oo:PH3
c PH3
DIMENSION AMX(2502)2AIX(2502) ¢ U(2502) »V(2502) P(2502) PH3

1 X(52) !+ XX (54) tTAU(S2) o JPM(52) PH3

2 Y(102) eYY(104) SFLEFT(102)» YAMC(102), SIGC(102)» PH3

3 GAMC(102) ¢ PH3

4 PK{15)» 2{150) ’ PH3

5 XP(26¢51) 2 YP(26¢51) PH3

6 PL(204) +UL(204) PR(204) ¢ PH3

i 7 RSNES2) » RST(52)» PH3
8 CMXP(S) CMYPIS)  21IJ(S) - »JKI(S) ’ PH3

9 DX(52) 1DDX(S4)  »DY(102) oDDY(104) PH3

S SNB{52) »STB(52) +UKIS2¢3) eVK(52+3) »RHO(52:3) PH3

C *kk DIMENSIONED ARRAYS . PH3
c =xx Z-BLOCK IS SAVED ON TAPE. PH3
COMMON 2 PH3
COoMMON PK PH3
COMMON YY» X . PH3
COMMON DDX» DDyY PH3
COMMON  AMXo» AIXe Ue Ve P PH3
COMMON TAU» JPM PH3
COMMON UL PL PH3
COMMON XP YPo CMXPes CMYP PH3

C *x%k% NON=-DIMENSIONED VARIABLES PH3
COMMON AlD tAMMV  »AMMY 2 AMPY »AMUR +AMUT ,AMVR PH3

1AMVT »DELEB +DELER +DELET »DELM »DTODR sDXYMIN/EAMMP »EAMPY PH3

2t tERDUMP I 13 + IWS ' J 'K KA ' KB ’ PH3

SLL e MD 'ME P MZT e NERR  #NK ¢+ NERINT, PH3

4NR ' NRZ rNULLE oPIDTS ¢SIEMIN SNR ¢ SNT ¢t STR rSOLID » PH3

SSUM ' TESTRH TWOPI (URR WS +tWSA rWSB tWSC o WFLAGF PH3
OWFLAGL » WFLAGP PH3

. C PH3
C **%kx THE FOLLOWING EQUIVALENCES MAKE AVAILABLE PH3
c X(0)e Y(O)» DX(O)» DY(D) PH3
c PH3
EGUIVALENCE (XX(2)r» X{(1))» (YY(2), Y(1)) PH3
EQUIVALENCE {DDX(2), DX(.)), (DDY(2)» DY(1)) PH3

C PH3
c %% SPECIAL EQUIVALENCES FOR PH2 OnLY PH3
C PH3
EQUIVALENCE (UL'FLEFT) » (UL(103) r YAMC) PH3

. 1 (PL?GAMCPR)» (PL(103)+S16GC) PH3
C PH3
c *x%x SPECIAL EQUIVALENCES FOR PH3 ONLY Ph3
C PH3
EQUIVALENCE {UL*RSN) » PH3

1 {PLsRST)» (PeUK)» Ph3

2 (P(157)VK)» (P(313)e5NB) e PH3

3 (P(365):578) . (P(417)+RHO) PH3

C Fh3
C *x* SPECIAL EQUIVALENCES FOR EDIT PH3
C PH3
. EQUIVALENCE (PR(1)r IJ)e (PR{0)» JK) PH3
C PH3
ol xxk Z~STORAGE EQUIVALENLES PH3
<. PH3

EQUIVALENCE (2C 1)+PROB ) (2Z¢

2)eCYCLE )» PH3

10

20

30

40

590

60

70

80

90
100
1190
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
409
410
420
430
440
450
460
470
480
490
500
510
520
530
540
559
560
570
580




el 2)au07 ?'SZ( ) NUMSP Do (20 S5)/NFRELPI 2 (20 6)NOUMP7)» PH3 590
INAPA

cici TiealSTuP 6)ePIOY 3s (20 S):TOPMU }:(Z. 10):RTMU ). Pui a0n
(20 11 eoTAL Y220 L2)1NUMREZ)Y» (Z( 13)+ETH Y0020 14),UNIY ) PH3 510
GOZC 10) erHINITY (20 LO)PPROVI Do (20 17)0UNLT7 ) e(Z( 18)2XMAX )¢ PH3 620
HIZ20 1Y) el Yo l20 20)eNREZ De (20 21)0AMDM )1 (2( 22)sUVMAX )¢ PH3 630
o2 23)vuNeS Vo l2( &)Y DMIN (20 25)9sJSTR 1o (2( 26)+DTNA )¢ PH3 640
TCLE 27)eCVIS D (Z0 28) eSTK2 (£( 29)+STEZ Do (2( 30)¢NC Yo PH3 650

BCZC 31)euUN3L )2 l2{ 32)rNRC (ZC 33)+IMAX Do {(Z( 34),IMAXA )¢ PH3 660
G20 59)2JdMAX )2 (20 56) 1 JMAXA (20 373 48X ) .{Z2( 38)+KMAXA ) PH3 670
cQUIvVaLenCe PH3 680

1020 39)230TM )2 (20 40)e30TMV D» (ZC 41) s NUMSPT)»42( 42)»CZERO )¢ PH3 690
2020 43) »NUMSCA) ¢ (ZC 44) +PRLIM ) (2( 45)»PRDELT) c(Z( 46) +PRFACT) PH3 700
EQUIVALENCE PH3 710

1(24 47)241 Yo (20 48)e12 Yo (20 B9) s IPCYCL) »(2¢ SO0)»TSTOP )¢ PH3 720
2{20 S1)2RHOFIL) v (Z{ L2) e TARGY D¢ (Z( 53) N3 Yo (2Z( S4),IVARDY)» PH3 730
S(20 H9)evT Yer(ZU H6) N6 Yo (2( 57)»RTM Yo (Z( 58)+sRTMV )» PH3 740
{20 59)UN59 )2 (Z{ 50)Ni0O Yo (20 61).N11 1o (20 62)9GAMMA )¢ PH3 750
9(Z( 63)¢TOPM ) (Z( o4)eBOTMU )¢ (Z( 65) SN Y20 (Z( 86)»TOPMV )» PH3 760
e(Z( 67} PRYs0T)I o (Z( 68) 1 PRYTOP) ¢ (Z( 69)2PRXRT )¢ {(Z( 70)sCYCPH3)e PH3 770
7{Z20 71)9rEZFCTI (20 72) ¢ TARGI Yo (2 73)9FROJU )9 (Z( 74),8S0UND)» PH3 780
BlZ0 75)YeeVAP D)o {Z( 76)9ECK Yo (20 77)eNECYCL) e (2( 78)»11 J» PH3 790
9l{z{ 79)eJJ Yoe{Z( &0) e NMP Yo (2( 81),Y2 10(2( 82)9EZPHL1 ) PH3 800
EQUIVALENCE Pr3 810

120 83) v IVARDX) » (20 84) T Yo (Z( 85) ' NMPMAX)» (2( 86)sPMIN )¢ PH3 820
2(Z{ 87) o ANTER )2 (20 EB) 2 TAYBOT)» (Z( 89) e TAYTOP) »(Z( 90)+IEMAP )» PH3 830
S(20 91i)+0iC 31020 92) e MR Yo (20 93)eMZ Yo (Z( O4))MB } PH3 840
EQUIVALENCE PH3 850

] 1(2( 95)erEZ 19(Z( 96) v NODUMPY s (Z( 97)2UNDT )9 {(2( 98)»UNS8 )¢ PH3 860
: : 2(Z20 99)sUNII ) (2{100)rEVAPM )¢ (2(101)EVAPEN)»(2(102)EVAPMU)» PH3 870
SCZ(103)»EVAPMV) 2 (Z(LlUl) s EZPH2 Y {2(105)SNL }e(2(106)»STL Yo PH3 880
t G(LC197)+ TAXRT Yo (Z2(108)»IDNMAP)» (2(209)IPRMAP) v (2(110)ROEPS )¢ PH3 8S0
O(Z(121) e RHINI ) p{Z(112)+VINI Do (2(113)«FINAL )2 (2(114)9IVMAP )# PH3 900

6(2(115) 1402 )} (2(116)¢ESA Yo (ZU117)oES5EZ )e(2(118).ESB Je PH3 910
7(2(119)9cSCAPA)Y 1 {Z(120) 2EZESP )0 (2(121)1ESESQ )¢ (2(122)+ESES ) PH3 920
6(Z€123) v SALPH) v (Z(12U) 2ESBETA) ¢ (2(125) +ESCAPB) ¢ (2(126) ¢ JUMAP )¢ PH3 930
9(z(127)¢SS1 )e{2(128) 2582 Yo (Z2(129)+UMIN )¢ (Z(130),S54 ) PH3 940
cQUIVALENCE PH3 950

1(Z20131) vPRTIME) v (_(132) r£0OR Yo (2(133)+E0T Yo LZ2(134),£08 }o PH3 960
2(2(135) viMOR ) 0 (Z(136) 2DXF Yo (Z2(137)+DYF )0{(2(138) +RHOMIN)» PH3 970
3(Z2(139)+»STAB) s (Z2(140) ¢ XIENRG)» (Z(141)sXKENRG)s» (2(142)+»XTENRG) ,PH3 980
4{Z2(143)STT Yo (Z144) sDTMIN o (2(145) s TRNSFC) # (Z(146)+EMOT )» PH3 990
S(Z(147) e JPROJ ) v {2(148) »CNAUT )¢ (2(149)+BBAR )¢(Z2(150)+EMOB ) PH31000

- Nt Nt
» W ® w

C PH31010
C 00....00.0.0.0..0.000000.0....0.0....0000.".....0..O...............PHslozo
C ) PH31030
c END OF THOMMON PH31040
c PH31050
C ’0...'......."}..0.......'C...............Q".....'......’.....'.'PH31060
DX(0)==DX(1) PH31070
DY(G)==DY (1) PH31080

C PH31090
C **x TURN ON R=P TREATMENT WwHEN ACTIVE=GRID REACHES JSTR PH31100
. IF (I2,LT.JS5TR) GO TO 400 PH31110
c *kx TURN OFF JSWR PH31120
JSTR=0 PH31130

PW=0Q. PH31140

o »*x USt P=STORAGE FOR UrV.SIE BEING CALC. PH32150

103
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O O OO0

D0 10 K=2/KMAX
P(K)=0,

**xx CALCULATE SUBCYCLE DT
ICP3 = INT(CYCPHY)

*x% CALCULATE FACTYOR FOR VARIABLE DT
N=ICP3I*{ICP3+1)
DTFACT=2./FLOAT (i)

**x* L 00P THRU SUBCYCLES
DO 380 NN=1,ICP3

**x DECREASING DT
WS=1CP3=NN+1
DTSTR=WS*DTFACT*DT

*xx INITIALIZE UKeVK FOR ROW1r2 AND BORDER BELOW
**x NOTE THAT THESE ARE STORED WITH AN EXTRA CELL TO
RIGHT AND LEFT OF MESH, SO K = 2 IS AXIS CELL.

VFACT==1,
*kk IF REFLECTIVE,PUT NEG. V IN BORDER CELLS
IF (CVIS.LT.0e) VFACT=1.
*x*x gUT IF TRANSe» USE V
NKB=1
NK=2
NKA=3
x%¥ SET LIMITS USED IN P43
MzIl+el
LL=11-1
NQ 20 K=2!M
L=K+IMAX
I=K=1
**¥ SET VALUES ADJOINING BOTTOM ROW
RHO(K ¢ NK)=AMX(K)}/Z(TAU(I)*DY (1))
RHO (K #»NK3) =RHO (K7 NK)
RHO(K s NKA)SAMX (L) Z(TAU(I)xDY (2))
UK (K s NK) SU(K)
UK (K¢ NKBISU(K)
UK{KeNKA)=U(L)
VKX NK)=V(K)
VKK NKB)=VI(K)}®VFACT
VKIK e NKA)=V(L)
**x BORDER CELL TO LEFT
DO 30 N=1.3
RHO(1+N)=RHO(2sN)
UK(LosN)=UK(29N)
YKCLoNIZ=VK(2N)
*x%%x SNB AWDp STB HAVE BEEN SET 70 0. BY SETTING ALL
P STORAGE TO 0.
*xxx SET NORMAL STRESSES ON BOTTOM IF REFLECTIVE
IF (CViS.LT.0s) GO TO 100
IF (IMAX.GT+1) GO TO 40
*»exIMAX=1
WSA=1e.~AlX(2)/STEZ
IF (WSALT.0) WSA=0.
WSE=AMX(2)/(TAU(1)*DY (1) %xRHOZ) -1,
STRENG=(CZERO+WSB*x (STK1+WwSB*STK2) ) *W54A
IF (STRENG.LT«0.) STRENG=0.
SNB(2) =STRENG*SQRT (2) *ABS(V(2))/V(2)

10k .-

PH31160
PH31170
PH31180
PH31190
PH31200
PH31210
PH31220
Pt131230
PH31240
PrH31250
PH31260
PH31270
Pr31280
Pts1290
PH31309
PH31316
PH31320
PH31330
PH31340
PH31350
PH31360
PH31370
PH31380
PH31390
PH31400
PH31410
PH31420
PH31430
PH31440
PH31450
PH31460
PH31470
PH31480
PH31490
PH31500
PH31510
PH31520
PH31530
PH31540
PH31550
PH31560
PH31570
PH31580
PH315%0
PH31600
PH31610
PH31620
PH31630
PH31640
PH31650
PH31660
PH31670
PH31680
PH31690
PH31700
PH31710
PH31720

wit
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OO0

GO TO 100

*%xPUT IWS = RIGHT BOUNDARY OF JFPM ARRAY
IyS=i
DO b0 I=1,IMAX
IF (UPM(1).EQ.0) GO TO OV
IwuS=LwS+1
CONTINUE

DO 9 K=2:1IWS
WSAT ¢ D DX (KI+DX {n=1 H kDX (K=2)
DUOLX={U(K+1)=U(K=1))/WSA
DVODXS(VIK+1)=Vv(K=1))/WSA
DvodyY=2xv(K)/0Y (1)
UOX=2xUL{K) Z{X{K=1)+X(K=2))
WSA=DUODX+DVODY+UOX
THO3=wWSA/ 3.
WSSDUODX*x2+DVODY %% 2+U0X*%2+ o Sk (DVODX*%2) =THO3I*WSA
IF (wS.Lz.04) GO TO 70
WSAZ1e=AIX(K)/STLZ
IF (\'JSAOLTO Oe ) WSA:Oo
VSB=AMX(K) /(TAU{K=1)*DY (1) *RHOZ)=1.
STRENGT (CZEROH+WSA* (STK1+wWS3%STK2) ) *WSA
1IF (STRERG«LT+0e¢) STRENG=Q.
B=STRENG*SQRT(2+7WS)
G0 TO 80
B=0,
SNB(K)=B*(DVODY=THO3)
CONTINUE
t=iz~1

*xk DO ROWS
DO 370 J=i1.L
Ka(J=1)%kIMAX+2

*x%x STRESS AT AXIS =0,
SNL=0.
STL=0.

*xk% LOOP ON CELLS ACROSS ROW
00 330 I=1.LL
IK=1I+1

x4k IF NOT SOLID» SKIP STRESS CALCULATION
IF (RHO(IK/NK) JLT.SOLID) 60 TO 170

FrH31730
PH31740
PH31750
PH31760
PH3177G
PH31789
PH31790
PH31800
PH31810
PH31820
P+H31830
PH31840
Ph31850
PH31860
PH31870
PH31880
PH31890
Pr31900
PH31910
PH31920
PH31930
PH31940
PH31959
PH31960
Pt .1970
PH31980
PH31990
PH32000
PH32010
PH32020
PH32030
PH32040
PH32050
PH32060
PH32070
PH32980
PH32090
FH32100
Pd32110
PH32120
PH32130

*%xx IF ABOVE JPM{I)+1 WE ARE DONE WITH THIS ROW UNLESS ALSOPH32140

BELOW JUPM(I-~1)
JFLAG=0
IF (JJLE.JPM{I)+1l) GO TO 110
IF (I1.EQ.1) GO TO 34y
IF (JeGTJPM(I-1)) GO TO 340
JFLAG=1

*x%kx CALCULATE STRENGTH

WSAS1.=~AIX(K)/STEZ
IF (WSALT.03.) GO TO 170
WSB=RHO({IK»NK) /Ri0Z~1,
STRENG=(CZERO+WSo*x (STK1+WSB*STK2) ) *WSA -
IF (STRENG+LT+0s) GO TO 170

PH32150
PH32160
PH32170
PH32180
PH32190
PH32200
PH32210
PH32220
PH32230
PH32240
PH32250
PH32260
PH32270

Q.Q...b:.....'......0......0......'"."'..'O..-)...'O...."'......PH32280

*xk HOOP STRESS*x%%x
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160

i7¢0

Oiooo&o0.00Oooooooooooo0000000too'o0ooooo000-oo000000O.QQOQOQOQOooPH32300

HOOP=0, PH32310
IF (JeEQeJPM(I)+1,CR.JFLAGJEQ.1) GO TO 170 PH32320
*xx SKIP nQOP AND RT CALC IF 1-D PH32330

IF (IMAX.EQel) GO TO 140 PH32340
*x%x DIFFERENCES ARE CENTERED AT CELL=CENTER PH32350
UOXSUK{IKeNK) Z(X(I)+:(I=1)) %2 PH32360
WS=1e/ (o5%DX(I+1)+DX (1) +.5%DX(I=1)) PH32370
DUODX=(UK (IK+1 o NK) =UK (IK=12NK) ) *WS PH32380
DVODX={(VK(IK+1sNK)=VK{IK=12NK) ) %xWS PH3235C
WSZ1e/(aS%DY (U+1)4DY (U) +.5%DY(JU=1)) PH32400
DUODY=(UK(IKsNKA)=UK(IK¢sNKB) ) *VWS PH32410
DVODY=(VK(IKsNKA)=VK(IK»NKB) ) *WS PH32420
ASSIGN 120 TO LOCA PH32430
GO 1O 240 PH32440
**x¥x CALCULATED THO3.,8 PHZ2450
HOOP=B* (UOX~THO03) PH32460
S P 00000080000 0c0v 0800000900000 00000000000000000000000asstessossaclPHI2470
eecesckxk¥x ENU OF HOOP CALC. PH32480
0 000000e0000000s000000000e00tsoctotocsscntocssccsototrosccctectassesseslPH324S0
*%x IF THE CELL ON RIGHT IS NOT SOLID» STRESSES ARE ZERO PH32500

IF (RHO(IK+1sNK) oLT«SOLIDOR.IK<EQsLL) GO TO 14C PH32510
#xx DIFFERENCES ARE CENTERED AT RIGHT EDGE OF CELL PH32520
WS=2,/7(DX{I)+DX(1+1)) PtH32530
DUODX=(UK (IK+1 s NK)=UK(IK s NK) ) *WS PH32540
OVODX=(VK(IK+1oNK)=VK(IKsNK) ) *WS PH32550
WSS1./(DY(J+1)+2.%xDY(J)}+DY(J=~1)) PH32560
DUCDYS(UK(IK e NKA) +UK (IK+1 ¢ NKA) ~UK(IKsNKB)=UK(IK+1sNKB) ) *WS PH32570
OvoDY= VK(IK:NKA)+VK(IK*loNKA)'VK(IK:NKB)-VK(IK+10NKB))*WS PH32580
VOXS (UK (IK+1oNK) +UK(IKeNK) ) /X(I)%,5 PrH32590
‘ PH32600

ASSIGN 130 TO LOCA ‘ Pr32610
**xx CALCe THO3 AND B PH32620

GO TO 240 PH32630
SNR=8* (DUQDX-THO3) PH32640
STR=8*{DUODY+DVOIX) *¢5 PH32650
60 TO 150 PH32660
SNR=0+« PH32G70
STR=0. PH32680
*x% IF THE CELL ABOVE IS NOT SOLID' STRESSES ABOVE AREPH32690

IF {RACGUIRINKA} LT.SOLIDOReUeEGei} G0 TO 180 PH32700
PH32710

*x%x DIFFERENCES ARE CENTERED AT TOP EQGE OF CELL PH32720
KSZ24/7(DY{J+1)+DY (J)) PH32730
DUODY={UK(IKeNKA)=UK(IK?NK) ) %WS PH32740
DVODYS(VK(IKeNKA) =VK{IKeNK) ) %4S Pn32750
WS=1e/(DOX(I+1)42.%xDX(I)+DX(I~1)) PH32760
DUODX= (UK (IK+1 o NK) FUK (IK+1 o NKA) =UK (IK=1 ¢ NK) =UK (IK=1sNKA) ) %WS PH32770
DVODX=(VK(IK+1eNK)+VK{IK+1 o NKA) =VK (IK=12NK) =VK{IK=1»NKA) ) %:WS PH32780
UOX= (UK (IK e NKA)+UKCIK/NK) ) Z(X(I)+X(I-1)) ~. 2790
ASSIGN 160 T0 LOCA . 32800
60 TO 240 PH32810
SNT=B*(DVODY=THOJ) : PH32820
STT=8*(DUODY+DVOOX) %5 PH32830
GO TO 190 PH3284%0
SNR=0. PH32850
STR=0. PH32860
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210

OO0

220

230

NOOO

SNT=0s . PH32£70
STT=4, PH32880
TF (AMX{K) +GT.Us) GO TO 190 PH32890
0 TO 230 PH32900
F CINTER.NE.9T) 60 TO 200 PH32910
IRITE (60410) Irds IKoNKBoNKrNKA2HOOP»SNLrSTLSNR» STRr STRENG » SNB ( IKP} 32920

1) +STB(IK) #SNT#STT PH32930

*k% ALL STRESSES ON CELL K HAVE BEEN CALCULATED. NOW TPH32940
* A iNEw VALUES OF UsVe AND S.I1.Es CAN BE DETERMIMNED. PH32950

SNLX=SNL*X(I=-1) PR32960
WSETWOPIADTSTRZAAX(K) PH32970
IF (IMAX.EQe1) GV TO 210 PH32980
DELUZWSH (DY (U) *x (SNR*X(I)=SNLX)+TAUL{I) /TWOPI*(STT=STB(IK) )=HOOP*DX (PH32990
11)*0Y(J)) PH33000
STLX=STL*X(I-1) PH33010
DELV=WS* ( (SNT=SNo (IK) ) *TAUCI)/THOPI+DY (J) *x(STR*X(I)=STLX)) PH33020
PH33030

*&k NOW CALC. CHANGE CF ENERGY PH33040

x%%k UKT AND VLT ARE TEMPORARY STORAGE PH33050

UKT=UK (IK 2 NK) PH33060
VKTZVK{IK»NK) PH33070
WSETAULL ) %o S* ( ({UKTHUK(IKs NKA) ) RkSTT+H(VKTH+VK{IK o NKA? Y %SNT) ~( (UK T+UKPH33080
LOIKoNKBY ) RSTBUIK) + (VKTH+VK (IK e NKR)Y ) *SNB(IK))) PH33090
WSAZPIDY*DY () % (X (1) ¥ ( (UK(IK+1oNK)FUKT) RSNR+(VK{IK+1/NK)+VKT)*STR)PH33100
1= (X (I=1) % ((UKT+UK (IK~1»NK} ) xSNL+ (VKT+VK{IK=1NK) ) %STL))) PH33110
WSB=(WSAHUS) ZAMX(K) %*DTSTR PH33120
WSC=DELU (UKTH+DELU/Z24 ) +DELV* (VKT+DELV/20) PH33130
DELI=VS3~VWSC PH33140
IF (INTER.NE.99) 60 TO 220 PH33150
WRITE (52420) I1¢J2IK,DELU,DELYDELIT PH33160
U(K)=U(K)+DELU PH33170
VIK)=V(K)+DELV PH33180
AIX{K)I=AIX(K)+DELI PH33190
sBOUND=BBSOUND+DEL I *AMX (K) PH33200
*x%xk CELL K IS DONE. MOVE TOP TO BOTTOM AND RIGHT TO LEFT PH33210

SNB (IK)=SNT PH33220
STB(IK)=STY PH33230
SNL=SNR PH33240
STL=STR PH33250
GO TO 280 PH33260
----------- - e e e e e e e e ®m-e®-aw===P33270
*%%x CALCULATE THOS AND B PH33280

' PH33290

WSAZDUODX+DVODY+UOX PH33300
THO3=uSA/ 3, PH33310
WSSDUODX*%2+DVODY %% 2+U0X% %2+ S¥ (DUODY+DVODX) *x2=THOI*WSA PH33320
IF (WS.LE«0s) GO TO 250 PH33330
B=STRENG*SQRT (24/%WS) PH33340
GO TC 269 PH33350
B=0, PH33360
IF (INTERWNE.99} GO TO 270 PH33370
WRITE (6¢430) DUODXDVODY,UOX» THO3»DUODY DVODXsWS»BLOCA PH33380
; PH33390

GO TO LOCAr (1300160,120) PH33400
PH33410
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299

3U0

310
320

PH33430

IF (INTEReNE«99) 60 TO 330
E=0.
D0 290 LJD=2¢/KMAX

ESE+AMX(LJD) *(S* (ULLJUD) *x2+4V (LJD) *%2) +AIX(LUD))

CONTINUE

WRITE (6:440) IedrE

DO 200 LJD=2¢1K

UBARS « 5% (UK (LJD ¢ NK) +UK (LJD ¢ NKA))
VBAR= «S* (VK{LJD*NK) +VK(LJD P NKA))

SE=TAU(LJO=1) * (UBAR*STB(LJD) +VBAR*SNB(LJD} ) *DTSTR

IKK=IK+1

DO 310 LJUD=IKKrIL

IF (JeGT.uPM(LJUD=2)) GO TO 320
UBAR=+5* (UK (LJDrNK) +UK(LUD Y NKB})
VBARZ « 5 (VK (LJD ¢+ NK) +VK (LUD ¢ NKB) )

ESE~TAU(LJD=1) *(UBARXSTB (LJD) +VBAR*SNB(LJD) ) *DTSTR

UBAR= ¢S (UK (IK+1 s NK)+UK(IKeNK))
VBAR=+Sx (VK {IK+1sNK)+VK(IK/NK))

ESE=TWOPI*DY (J)*X(I)*x(UBAR*SNL+VBAR¥STL)*DTSTR

WRITE (6:440) IrJrE
PWSPW+DELI®AMX(K)
WRITE (6:450) PW
K=K+l
*%% ZND OF LOOP ON I

**x MOVE NK=POINTERS AND STORE A NEW ROW OF VELOCITIES

IF (JeZQ.l) GO TO 370
NKA=NKA+1

NKSNK+1

NKB=NKB+1

IF (NKA:GT.3) NKA=1
IF (NKeGTo3) NK=1
IF (NKB+GT+3) NKB=1
K= (J+1) xIMAX+2

DO 350 I=1.11
IK=I+1
UKCIKsNKA)=U(K)
VK{IKeNKA)ISV LK)

RHO(IK e NKA) =AMX(K) / (TAUCI)*DY(J+1)) .

KaK+]

*%%k IND LOOP
IF (IMAX.NEel) GO TO 360
UK (39 NKA)ZUK (22 NKA)
VK (3 NKA)=VK (29 NKA)
RHO( 3+ NKA)=RHO(Z2¢NKA)

UK{1erNKA)SUK (29 NKA)
VK (1o NKAISVK(2¢NKA)
RHO(1»NKA)SRHO (2, NKA)

*x%x¥% END OF J=LOOP
CONTINUE

*x% END OF RIGID=PLASTIC CALCULATION FOR ONE DTSTR

CONTINUE
DO 390 K=2/.KMAX
P(K)=0,
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PH33450
PH33460
PH33470
PH33480
PH33490
PH33500
PH33510
PH33520
PH33530
PH33540
PH33550
PH33560
PH33570
PH33580
PH33590
PH33600
PH33610
PH33620
PH33630
PH33640
PH33650
PH33660
PH33670
PH32680
PH33690
PH33700
PH33710
Ph33720
PH33730
PH33740
PH33750
PH33760
PH33770
PH33780
PH33790
PH33800
PH33810
PH33820
PH33830
PH33840
PH33850
PH33860
PH33870
PH33£80
PH23890
PH33900
PH33910
PH33920
PH33930
PH33940
?H33950
PH33960
PH33970
PH33980
PH33950




v { RETURN (34000
C PH34010
410 FO AT (/6252/7H HOOP=21PZ12.627H SKNL =»1PEL12.607H STL =»1PE12.PH34020
los7H SNR =71PE12.6+7H STR =21PE12.6:/7ASTRENG=21PE12,697H SNB =PH34030
2:1P£12,0:7H STB =+1PE12.627H SMNT =7;1PE12.6¢7H STT =,1PEL12.6/) PH34040
20 FORMAT (/315,778 DELUSZ21PEL24627H DELY=»1PE12.6907H DEILIS»IPEL12,PH34050

. 18/} PH34060

429 FCrmni (Tm LUO0DX=9pilPEl2e02 74 DVODY=s2. Z224607H UOX =91PE12.697H TPH34070

1h03 =1lPzl2c02 /71 DUUDYZ,1PEL24.6774 DVOOA=»1PE12.6¢7H VIS =¢1PE12PH34080

2.0.74 B S7IPEL2462I7) rH34090

449 FuanAT (8X22A1212,4X02HJI=I20 44X 2AESLPELSWT) PH34100

4590 FUAMAT (94X 3HPW=1PEL2.6) PH34110
N . PH34120-
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DIMENSION AMX{2502),A1X(2502)U(25C2) V(2502) »P(25

1 X(52) + XX(54) rTAU(S2)  »JPM(S2)

2 Y(i02) P YY(104) oFLEFT(102)s YAMC(102). S

3 GAMC(102)

4 PK(15) s 2(150) )

2} XP{26¢51) 1 YP(25251)

& PL(20&) ,UL(204) PR{204)

7 RSN(S2) RST(52) ¢

& CMAP(S5) CMYP(S) »1J(8) 1JK(S) ’

9 DX (52) P DX (54) DY L102) vrODY(104) »

S SNB{52) 2STB(S2) 2UK(52:3) 2VK(52+3) ¢RHO(
x%x DIMENSIONEZD ARRAYS
%% Z-BLOCK IS SAVED ON TAPE. -

COoMMON Z

CONXNMON PK

COMMON  YY» XX

COMMON  DDX» opY

COMMON AMX» AIXy U Vo ?
<OMMON  TAU: JPM

COMMON UL PL

COMMON XP » YPs CMXP» CMYP

%% NON=-DIMENSIONED VARIABLES
COMMON AlD PAMMY  pAMMY  PAMPY  JAMUR 2 AMUT
LAMVT JDZILES ¢DELER ,DELET »DELM DTODX rDAYMINIEAMMP
2E LERDUMP 1 v I3 2 IVIS iJ e K KA

3L o D  ME e MZT P NERR  #NK P NPRINT»
UNR ' NR2 !NULLE »PIDTS »SIEMINZSNR ' SNT +STR
5SUM ¢t TESTRHe TWOPI 2URR r VS »%SA P WSB ' WSC
BWFLAGL» WFLAGP

*%x THE FOLLOWING EQUIVALENCES MAKE AVAILABLE
X(0)» Y(Q)» DX(0)» DY(0)

EQUIVALENCE (XX(2)» X{(1)2)» (YY(2)» Y(1))
EQUIVALENCE (DDX(2)» DX(1))» (DCY(2)s DY{1))

*4% SPECIAL EQUIVALENCES FOR PH2 ONLY

EQUIVALENCE (UL?FLEFT) » (UL(1N3) 2 YAMC) »
i (PLeGAMC PRI » (PL(103)»S16C)

#¥% SPECIAL EQUIVALENCES FOR PH3 ONLY

EQUIVALENCE (ULsRSN) »

1 (PLLeRSTI» {PrUK)>»
2 (PCL5T7)2VK) (P(313)+SNB)»
3 (P(365)¢STB)» (P(417) +RHO)

»+% SPECIAL EGWUIVALENCES FOR EDIT
EQUIVALENCE (PR(1)» IJie (PR(&)r» JK)
x%% Z=STORAGE EQUIVALENLES

EQUIVALENCE (Z¢ 1),PROB ) (2(
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rFrz
ooo’o'oooooceﬁa
Pz
02) PH2
PH2
16C(102)» PH2
PtH2
PHZ
PH2
PH2
PH2
PH2
PH2
52:3) P2
PH2
PH2
PH2
PH2
PH2
Ph2
PH2
PH2
Pr2
rr2
PH2

' AMVR PH2
PEAMRY o PH2
1 KB ’ PH2

PH2

e SOLID o Prz
r WFLAGF - Pr2
Pr2

PH2

PH2

PH2

PH2

PH2

PH2

PH2

PH2

PH2

PHZ

PH2

PH2

PH2

PH2

PH2

PH2

PH2

Pii2

PH2

PH2

PH2

PH2

PH2

PH2

PH2

2YsCYCLE )» PH2

i0

20

50

&0

S0

6u

70

80

S0
100
110
120
130
140
150
i60
170
a0
190
200
210
220
230
24¢
250
2690
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
G40
4350
560
470
480
490
500
5i0
520
530
5490
3550
560
570
580




(2L 2) .07 Y (20 4) P NURSP )9(2( S)» hFQcLP)r 2( 6)Y:NDUMPT)e» PH2 u90
2028 7)1 ICSTOPY 2 (24 BlIPIUY 1 {(ZK4 SHeTOPNMU {24 10Y:RTMU ). PHD ALH
B(Z0 L1)sSTKL )20z { L2) s NUMREZ e (Z2( 13)2ETH Yo {Z( 10),UNI4 ) PH2 610
GLZO 10)srnINITY » (20 16)2PROJT D (Z0 3iT7)2UNI7 )2 {Z{ 18} ¢XMAX ) PH2 520
5(z( 19) N2 Y2020 20)eNREZ )2 (20 21)¢AMDM Y+ (2Z( 22)2UYMAX )» PH2 630
o220 258)ruN23 )2 (Z20 24):DMIN Jr (Z( 25)rdSTR Y+ {(Z2( 28):DTNA )¢ PH2 640
TLZC 27)2CVIS (20 28)1STK2 }» (Z{ 29),STEZ Y (Z{ 30)+NC Y» PH2 659
b{Z¢ 21)euUnSY )220 323 +NRC Yo (Z0 33)IMEX del{ZC 34)2IMAXA J)» PH2 660
GLZE Co)rdMAX D (20 36)2JMAXA T2 (20 37)1KMAX ) r{2( 38)sKMAXA ) PH2 670
EwusvalENCE PH2 680
2020 39Y980TM Do (Z0 50)e80TMY T2 (Z{ 41)eNUMSPT)Y2(2( 42):CZERD )¢ PH2 690
2020 L3)anUNMSCA) v (Z0 4) ePRLIM D (Z( 43),PRDELTI»(Z( 48):PRFACT) PH2 700
EQUIVALENCE PH2 719
{Z( G5, IPCYCL)»(2( SO0)Y»TSTOP e PH2 720

itz

b e

Iz u7)ys:2 12820 £8)a212 Yo

2{20 BL)Y pREOFLY 2 (20 92) 2 TARGY Vo (Z{ B33)sN3 Yo (Z( S8)IVARDY)}» PH2 730
4 3(Z{ 35)»VT Y2(Z( 36} :06 Yr (Z2( 57,2RTHM Yo{Z( 58)»RTMV )¢ PH2 740

(zZ0 59)Y,un59 ) (Z( ©0)2NLO Yo (Z( 63) N1 Y2 (2 62) »GAMMA )¢ PHZ 789

H5(Z20 B63)2TOPM 12 (2(0 6%):B0OTHU 12 (2{ 65)sSN Y2 (7{ 686):TOPMV )2 PRH2 7860
6{z{ 67)Y/PRYSOTI»(Z( 68)2SRYTOR)Y» (Z( 69)ePRART )2 (Z( 70):7YCPH3)» PH2 770
TiZL 7LYREZFCTI(ZL T2)Y 2 TARGI Do (Z¢( 73)9PRCJUU Y2 (Z2( 74),8B0UND}» PH2 780
7 BLZL 75)28VAP ) (2( 76)ECK Yo (Z0 T7)YNETYCL)(Z( 78)511 Yo Pri2 790
G{zZ{ 79)53d 1020 80) 2 NVP Yo {2C B1)sY2 Yo {2Z( 82)+EZPHL )} PH2 800
EQUIVALEMCE PH2 810
2020 83) 2 IVARDX) o (Zz( o) o ¥ Yo (Z{ 83) s NVPRAX) 2 (20 BB PPMIN ) PH2 820
2020 871 2INTER Y (20 LBV2TAYBOTY 2 (Z{ 891+ TAVTOPY»(Z( 9C)»ICMAP )» PH2 83C
3zt 91)::mC Ye (77 92:7NR Yo {2 93)2142 Y2 (Z( 94, ,MB ) PH2 840
CCUIVALENCE PH2 850
1(zZ20 9%5)rEZ Yo (2{ So) e NODUMAP) 2 {Z( 97)+UN97 )2 (Z( S8)+UN98 ) PH2 860
220 99)Y+UNSYS e (Z{100)2EVAPM )2 (Z(101))TVAPEN) »(2(102)»EVAPMU)» PH2 870
S(ZLL03Y»EVAPMYY» {20108 ) 9EZPH2 Y (Z2(205)sSNL Y2(Z2(106) #STL )» PH2 880
G{Z{107)2TAXRT ) 2{2(L08) v IDNMAP)» (Z(109)IPRMAP) »(2{110),ROEPS )» PH2 890
S(Z(L13)oRHINI Yo {2Z{112)2VINI J2 {(Z{113)sFINAL )2 (Z(114)2IVMAP ) PH2 900
6LZL115)RH0Z )2 (Z(116) vESA Yo (2(317),ESEZ 1 (2{118),ESB Yo PH2 910
TiZ{239)2ESCAPAY » (Z{120) +ESESP )2 (Z{121)95SESH ) »(2(122)+ESSS )¢ PH2 920
B{ZLi23)vESALPH) v (Z(124) 2ESBETA)» (Z(125)1ESCAPB) v (2(126) s IUMAP )¢ PH2 930
9(Z(127),55:2 Y»(2(128):582 Yo (Z(12C)»UMIN D) {(Z2(130) 9S54 )} PH2 940
EQUIvALENCE Ph2 950
10Z(131)»PRTINE) r (Z2(132) #EOR Yo (Z{133),50T7 3 (2(134)+EQB Yo Pd2 960
2283355 cMOR )2 (213 " :DXF Yo (2(137)DYF Y0 (Z2{138) sRHOMIN) » PHz 970
3(Z2(139)1STABY» (2(150 XIENRG)» LZ2(141),XKENRG)» (Z{142)XTENRG)»PH2 980
L(ZL143),STT Yo UZOLaL) rDTMIN Jo (Z(145) 2 TRNSFC)»(2(146) +EMOT )» PH2 990
S(Z(147)2JPROJ Y- {2{148) »CNAUT Je (Z(149)2BBAR )¢ {(2(150).EMO8 ) PH21000

c PH21010

C ¥%x%x SPECIAL SQUIVALENCE FOR PH2 PH21012

! EQUIVALENCE (WSOUT2UQTK) PH21014
c

3 C oooono..ou.o...-...-....“.....................o.......o..-.....PH21020

c PH21030

C END OF COMMON PH21040

c. . PH21050

C 0o90000‘00000090o000000000900000b0.0o0.000000000030’0000.000000000p§‘121060

c PH21070

SUNME=D, PH21090

; c w#% ARE TRACER POINTS BEING GENERATED PH21095

- IF (Y2.6To{=14)) 6O TO 2060 PH21100

C #%xx YES. CALCULATE NEW POSITIONS OF POINTS IN ACTIVE GRID. PH21105

00 250 J=1.JJ PH21110
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DO esSU 1=1,11
IF (XP(1rJ)elE«le) GO TO 259
IXZXP(I2J)
1YSYP(I,J)
IF (IX.6T7T.11) GO TO 250
IF (IY.GT«i2) GO TO 250
KISIY*IMAX+IX+2
wx¥x SKIP CALCULATION IF POINT IS IN EMPTY CELL
(AREAD OF THE MASS IT REPRESENTS).
IF (ANMX(K) sZWede) GO TO 2590
*#3%x FRX AND FRY GIVE LOCATION OF TRACER POINT IN
CELL(IX+1,IY+1) o
FRXSXP(IrJ)=AINTI(XP(1,J2)
FRYSYP (L JI=AIRTIYP(2J))

#+» I4S=1 FLAGS TRACZR POINTS IN CELLS ON RIGHT OR
LEFT BOUNDARY 0OF GRID.,
14532 FLAGS TRACER POINTS IN CELLS ON TOP OR
BOTTOM BOUNDARY OF GRID.
+uwS=0 FLAGS TRACER POINTS IN CELLS WHICH ARE NOT
ON A GRID BOUNDARY.

¥<% SEE IF TRACER POINT IS IN A BOUNDARY CELL.
(IRXeLT.1) 6O TO 130
(IXeGTslAK=2) GO TO 110
(IY.L7.2) GO TO 180
(IV40. sJHAX=2) GO TO 140

%--4 NOT IN BOUNDARY CELL. IS POINT ON LEFT SIDE OF CELL
(FRXeLTeed) 60 TO 40

i B NI PR

(ST T S

-t
0

*+x POINT IS ON RIGHT SIDE OF CELL. IS CELL ON RIGHT EMPTY

"
n

(AMX(K+1) .EQ.0e) GO TO 30

<43 RADIAL COMPONZNT BASED ON AVERAGE OF RADIAL VELOCITIES

OF CEnlL K AND CZLL ON RIGHT OR LEFT.
UZFF=(FRX=e5) *¥U(K+1)+(1+S5~FRX)*U(K)
G0 TO 50
*x4% CELL ON RIGHT OR LEFT EMPTY-USE RADIAL COMPONENT
OF CELlL Ko
VEFF=U(K)
GO TO 50
x&%x POINT IS ON LEFT SIDE OF CELL. IS CELL ON LEFT EMPTY
IF (AMX({a=1).EQels) GO TO 30
#x& RADIAL COMPONENT BASED ON AVERAGE OF TWwO CELLS-
VEFF=(o¢5~FRX) *U{K=1)+(,S+FRX)*U(K)
*4x UHEN IS = 2 AXIAL COMPONENT OF CELL HAS ALREADY BEEN
CALCULATED.
iF (IwS.3T.1) 60 TO 100
*%3> 1S PCINT IN BOTTOM HALF OF CELL
IF (FRY LTe.5) GO TO wU
’ #+x POINT IS IN TOP HALF. IS CELL ABOVE EMPTY
A=K+ AKX
15 (AX({KA) 0.0 04) GO TO 80
4% AXIAL COMPONENT BASED ON AVERAGE OF AXIAL VELOCITIES
OF CEiLL K AND CELL ABOVE OR BELOW,
VEFF=(rY=e5) 4VIAA)+(1e5=FRY) %V (K)
GO TO 160
=%x CCLL ABOVE OR mELOW IS EMPTY. USE AXIAL COMPONENT OF
CeELL A,

’J
-

{

PH21120
PH21130
PH21140
PH21150
PH21160
PH21170
PH21180
PrH21190
PH21195
Pr21200
Prziza02
PH21204%
PH21210
Pr21220
PrH21230
~n21230
Prizi232
PH21234
PH21236
Pr21240
PH21245
PH21250
rPH21255
PRh21260
Pr21270
Ph212890
PH21290
PH21295
PH21300
PH21305
PH21310
Pr213i2
PR21314
Pr21320
PrH21330
Ph21342
PH21344
PrH21340
PH21350
PH21355
PH21360
PH21365
PH21370
PH21372
PH21374
PH21380
PH21385
PH21390
PrH21395
PH21400
PH21410
PH21412
PH214G 1Y
PR21420
PH21430
PH21432
PH21434%

-



IF (AMX(KA)EQ:.U+) GO TO 80
VEFF=(,5=RY)*VIKA) +{ D+FRY) %V (K)
sxx IX+Hl 1S I-INDZX AND IY+1 IS J=INDEX OF CtLL TRACER
POINT IS INe COMPUTE NEW LCGCATION OF TRACER POTINT.
UTOOX=DT/0A(LIX+]1)
3’-:d‘ XP{Ir )0z
CoY=DT/0VY(1Y+1)
VP(T:U) 2YP(I,J)+VEFF*DTOOY
#xxIvSeLTel MZANS TRACER PIOINT WAS NOT IN
BEFORC BEING MOVED: AND ITS NEW
gz CHOCKED = GO TC ENJ OF LOOP,.
-F (InSeiTe1) GO TO 2850
G0 Tv 20U
%% POINT IN CELL ON
IF (FRXelTeeD) Gv TO <40
1.5=1
UZFF=U(R]
#% IS POLNT In CEZLL ON 30TTCM BOUNDARY
-7 (IYoLTel) GO 70 170
#%x IS POINT IN CELL ON TOP BOUNDARY

FEXDTODX

SCUNDARY CELL
POSITION NEED NOT

RIGHT BOUNDARY.

3]

IF {IY.GTodMAX=2) GG TO 169
60 TO o0
#%% POINT IN CELL ON AXIS.
I7 (FRX+GTeed) Gu T0 20
1521
UVEFFZ2 o %FRX*U{K)
GO Tu 12v

#%x POINT IN CELL ON TOP SOQUNDARY.
IF (FRY«LTeed) GO TO 10
.IIS 2
VEFF=V(K)
60 To 10
*¥%x POINT IN CELL Ok BOTTOM BOUNDARY. RADIAL COMPONENT
HAS NOT BEZEN COMPUTED.
IF {FRYeGTo05) GO TO 10
IvsS=2 -
IF (CViISeLTe06) &0 TO 15y
VEFFZ2, xFRY~V(K)
0 70 10
x%% POINT IN CELL ON BOTTOM SOUNDARY.
HAS BN COMPUTED.
IF (SRY eGTeed) Gu Td 70
#xx COMPUTEZ AXIAL COMPONENT ON BASIS OF BOTTOM BOUNDARY
ConDITION,
I (CVIS.L1s0Ue) GO TO 180
«w»a RECLECTIVE.
VEFFZ2 %FRYxY (K)

JIAL COMPONENT

©0 TO 10V

% TRANSMITTIVE.
SFFIVIK)
GG TG luu

4% POINT IN CELL ON TOP 3OUNDARY.
IF (FRYo.LTeer) 6O TGO SC
GO 70 lal

e ——————aa e 5 —— —— - ~ ——— ——

Priz1440
PH21450
PH21460
PH21&70
PH21480
PH21482
Pr21484
PH21490
PH2150C
PH21510
PH21520
PH21522
PH21524
PH21526
PH21530
PH21540
PrH21542
PH21550
PH21560
PH21570
PH21575
PH21580
PH21585
PH21590
PH21500
PH216US
PH21610
FH21620
PH21630
Ph21640
PH21645
PH21650
Ph21660
PH21670
PH21680
PH21682
PH21684
PH21690
PH21700
PH21710
PH21720
PH21730
Pr121732
PH21734
PHZ1740
PrH21742
PH2176&4%
PH21750
PH21755
Pn21760
PH21770
PH21775
PH21780
PH21790
PH21795
PH21800
~£H21810
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250

200

270
200

290
300

310

345
320
330

340

x&xx SPEClAL TeSTS FOR TRACER POINTS WHICH WERE 1IN
BOUNDARY LELLS BcFORE BEZINS MOVED.
*»% IF POINT wOVED BeLOs#4 CRID» TZES™ ON BOTTOM BOUNDARY
CONDITION, IF REFLECTIVZ MOVE POINT BACK INTO GRID+»
IF TRANSMITTIVE SET X=-COCRDINATE TO -1.
IF (YP(I+J)eLT0e) GO TO 220
#xx IF POINT CROSSED TOP BOUNDARY SET ITS X=COORDINATE
TO -1,
IF (INT(YP(IsJ))eLTedJMAX) GO TO 230
Xp{ilsd)=-1,
60 Tu 259
IF (CVISJ.LT.0.) GO TO 210
k% REFLECTIVE.
YP(IiJ)S=YP(IsJ)
*x%x ADJUST X=COCQRDINATE IF ITS CALCULATED POSITION IS
NEGATIVE.
%% IF POINT CROSSED RIGHT BOUNDARY SET ITS X-COORDINATE
TO ~1.
IF (INT(XP(I»J)) LT.IMAX) GO TO 250
GO TC 210
XP(IoJ)==XP(1rJi}
*x%x END OF LOOP FOR TRACER POINT MOVEMENT.
CONTINUE

xx% SET TO ZERQO ACTIVE GRID AND REZONE FLAGS.
NRT=0
NRC=0
REZ=0.0
PIDTS=1.0/(PIDY*OT)
TuOPDT=2,./PI10TS
K=2

¥ CALCULATE FLUXES ON LEFT SIDE OF CELLS IN AXIS COLUNMN.

DO 310 JU=larJdNiX

IF (AMX(KioLE-0e) ©0 TO 270

IF (U(K)>..ToBe) G0 TO 280

FLEFT(J)<0o

GO 10 300

GAMC (J) ZAMX (K] *U(K)*DT/DX(L)

IF ((GAMC(JI+AMX(K)1eGEQJ.) GO TO 230

GAME {J) ==«AMX{K)

FLEFT(J)=2.%GAMC(J) xU(K) /582

SAMC(J) =0,

YAMC{J) =0

SIGC(JI=Y.

K=K+ IMAX

**%%x 00 LOOP IN I-DIRECTION = MOVE UP COLUMNS - SFECIAL

TREATMENT FOR FLUXES AT BCTTOM BOUNDARY OCCURS BEFORE
J=-LOOP BEGINS.,

o0 1150 I=1-11

J=1

=Tay
-~avd

IF(AMX{K)) 1220» 330, 320

IF (=YK} «GTLUMIN) GO TO 3%0
A¥MV=0,0

60 Tu 390
AUMYZANX (K) xV(K)*DT/DYJ)

b
£
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Fr21812
Przigi4
Pri21816
PH21818
Prn21819
Pr21820
pPH21822
PH2182t
PH21830
PH2135%0
PH21850
Pr21860
PH21865
PH21870
Pr21872
PH21874
PH21880
pPH218&2
Pr21884%
PH21890
PH21900
PH21G10
PH21915
PH21c20

PH22925
PH21930
PHz1540
PH21930
P+H21960
PH21970
PHz21989
PH21985
Pt21990
PH22000
PH22010
PH22020
PH22030
PH22040
PH22050
PH22060
PH22070
Pth22080
P+122090
PH22100
Priz2110
PH22112
PH2211iG
PH22116
PH22120
PH22130
PH22140
Fh22150
PH22160
PH22170Q
PH22180
PH22190
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IF (ANMMY+AMX(K)) 35003609350
AMMYZ=AMX(K)
IF (CVIS) 370380380
%% BOTTOs BOUNDARY IS TRANSMITTIVE:, MATERIAL IS MOVING
OUTer REMOVE ITS ENERGY FROM ETH.
URJZANMMYRU(K)
AV ZAMMY RV (K)
TLZGTAIAKYH(UK) *x2+V (K)*%2) /240
IS STAMMY*OELEB
~OD=EMUB-DELEB
ST ASETHROELED
BITMZBOTM=AMMY
oOTMVEBOTMV=~AMMY
SOTMUZBOTMU=AMMU
GO TO &4un
**%x 20TTOM4 BOUNDARY IS REFLECTIVE» NZT MOMEMNTUM CHANGE
IN Z DIRECTION IS 2*%MV/552.
IF (V(K)+GE«Oei GO TG 330
ANMVZZ XAMMY %V (K) /5S2
A¥MYZ0.0
[\:"AA"’IU:O ]
DELEB=0.0
**x%x BEGIN DO LOOP IN J(Z) DIRECTION.
00 11490 Ju=1lr12
MSLAVE=ZQ
NSLAVE=O
IF (JeEQsJMAX) GO TO £20
NOT AT TOP OF MESH
L IS INDEX OF CELL ABOVE K

1-x

[ME SR

LK+ IMAX
IS CeELL K EMPTY

IF (AMX(K)+GTe0es) GO TO 540

IF7 CELL ABOVE IS ALSO EMPTY THEN FLUX=0 OR

IF FLUX WCULD BE OUT OF EMPTY CELLs THEN FLUX=0.
(AMX(L) ¢EQ+0¢¢0ReV(L)«GE.O.) GC TC 430

CELL ABOVE NOT EMPTY, MASS MOVING IN DIRECTION OF

CELL K wHICH IS EMPTY.

IS CELL ABOVE COLD AND SOLID

[ 22
1

IF (AIX(L) «GT+ESESQ.ORAMX(L)Z(TAU(I)%*DY(J+1)) «GE.RHOZ) GO TO 410

COLY: BUT NCT UP TO NORPMAL DENSITY
IS NEXT CELL ABOVE C OLD -
IF {(J+1) ,EQ.JMAX)} GO TO 410
LASL+INAXK

IF {AIX(LA) oL T.ESESQ.AND.AMX(LA)/(TAUCI)*DY(J+1))+GT.SOLID) GO TO

1430

Celkl ABOVE IS HOT. DO NOT HOLD BACK.

=L
V Z2oveE=V L)
WU FEDY (J+1)
GO TO 460
TOP OF MESH,
IF (VIK)oGTel0s2 GO TO 440
SET FLUX TERMS TO ZERO.

IS MASS MOVING OUT,

ANPY=0,.
GO TO 590

MASS MOVING OUT OF TOP BOUNDARY
VABOVE=V(K)

115

PH22200
PHz2210
PH22220
P422230
PH22240
PH22250
PH22260
PH22270
PH22280
PH22290
PH22300
PH22310
PH22320
PH22330
PH22340
PH22350
PH22360
PH22370
PH22380
PH22390
PH22400
PH22410
PH22420
PH22430
PH22440
PH22450
Piri22460
”H22470
PH22480
rH22490
PH22500
PH22510
PH22520
PH22530
PH22540
PH22550
PH22560
PH2257C
PH22580
PH22590
PH22600
PH22610
PH22620
PH22630
PH22640
PH22650
PH22660
PH22679
PH22680
PH22690
PH22700
PH22710
PH22720
PH22730
PH22740
PH22750
PH22760




WOYF=DY (J) PH22770
M=K PH22760

CALCUI.LATE MASS FLUX AT TOP OF CELL PH22790

1F (ABS(VABOVE)+LE.UMIN) GO TO 430 PH22300
UVMAX=TRNSFC*DY (J) /0T PH22810

1F (ABS(VABOVE) «LT+UVMAX) GO TO 480 PHz2820

1F (VABOVE.GT«0.) GO TO 470 PH22830
VABOVE==UVMAX PH22840

GO0 TO 489 PH22850
VABGVEZUVMAX PH22860

AMPYZAMX (M) ®xVABOVE*DT/WDYF PH22870

.F (MSLAVEW.NE«O) GO TO 500 PH22830

EAMPY= S% (U (M) %24V (M7 %%2) +AIX (M) PH22899

] UAMPY=U{M) PR22900
ig VAMPYZV (M) PH22910
- 60 TO 590 PH22920
. ¢ 500 IF (VABOVE.GTeDe) GO TQ 510 PH22930
3 M=L : PH22940
E: GO TO 490 PH22950
-1 510 M=K PH22960
- GO TO 490 PH22970
F 5 520 WSAZ 5 (VIK)I+V(L)) PH22980
F® WSBZ1 0+ (VIL)=V(K) ) *DT/ ({DY(J+1)+DY (G} }/2,.0) PH22990
L wWOYF=(DY{J)+DY (J+1)) /2. PH23000
i VABOVE=WSA/wSB PH23010

- 3 IF (MSLAVE.NE.O) GO TO 460 PH23020
E : IF (VABOVE) 530,430,450 : PH23030
: 530  M=L PH23040
) G0 TQO 460 PH23050

. CELL K IS NOT EMPTY. HOW ABOUT CELL ABOVE K. PH23060

3 S40  IF (AMX(L)+GT0+) GO TO 550 PH23070
3 c CELL ABOVE IS EMPTY. IS FLUX INTO IT. PH23080
. IF (VIK)oLEoGe) GO TO 430 Pr23090

c FLUX TOWARD EMPTY CELL PH23100

IF (J+EQ.1) GO TO 440 PH23110

(o SHOULD MASS Bt HELD UP UNTIL CELL IS FULL PH23120
L8=K=IMAX PH23130

IF (AIX(LB) eGT+ESESQ.ORVAIX(K) o GTESESQeORAMX(LB)/(TAU(I)*DY(J=1)PH23140

4 1) oLToSOLID.OReAMKX(KI/(TAU(I)*DY{J))«GT.SOLID) GO TO 4490 PH23150
E G5 TO 430 PH23160
1 550 IF (VI(K)eGTeOeeANDV(L)«LTeGs) GO TO 560 PH23170
] IF ((J+1) .EQ@.JMAX} GO TO 580 PH23180
. LASL+IMAX PH23190
{ IF (AMX(LA) ¢GTe0eaORVIK) ¢GE 0o sORsV(L:eGESD,) GO TO 570 PH23200
4 z K AND L. NOT EMPTY BUT CELL ABOVE L IS EMPTY PH23210
4 C TEST FOR SLAVING L TO K PH23220
IF (AMX{L)Z(TAUCI)*DY(J+1)) eGEoRHOZeORAIX(K) ¢ GT«ZSESQORAIX (L) « GPH23230

; IT.ESESQ) 60 TC 520 PH23240

% C YES: SLAVE L TC K PH23250

{ MSLAVE=L PH23260

! MK PH23270

{ GO TO 520 PH23280
CC xx% SSREFLECTIVESS TREATMENT PH23290
T560 VMKIV(K)*AMY (K) ‘ PH23300

: VML=V (L) *AMX (L) PHZ3310

. WSASVMK+VML PH23320
Do . AMPY=wu3A«DT/ {(DY(J)+DY (J+1))/2.0) PH23330

1.6
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o

87y
530

530

an

OO0 OO0

(gX g

VAMPY= (VMK*V (K) +VML%V (L)) /vSA

UAMPYS (VMK*U(K) +VML*U(L) ) /WSA

SAVEKSAIX(K)+.5% (U(K)%x%k2+V (K ) %x%2)
&ANPY-(VMK*:AVEK+VML*(AIX(L‘+.5*(U(L)**2+V(L)t*2)))IWSA

GO TO 590

iF (Je.EQ41) GO TO 520

LB=K=IMAX

IF (AMX(LB) eNEeUseORVIL) ¢LELD++ORV(K)sLE+O.) GO TO 520

SHOULD K BE SLAVED To L

i

PH23340
PH23350
PH23360
PH23370
PH23380
PH23390
PH23400
PH23410
PH23420

IF (AMX({K)Z(TAUCL)*DY(J)) 4GE.RHOZ,OR.AIX(L) «GE+ESESQ.ORAIX(K) «6GT.PH23430
1z2s£5a) 60 To 520

MSLAVESK
TR
GO TO S20

YES. SLAVE K TO L.

»%x CHECK FOR ONE-D

PH23440
PH23450
PH23460
PpPHLTn
PH23480
PH23490

IF {(ASS(AMPY) o L.T+ROEPS*AMX (K) « AND . ABS (AMPY) + LT .ROEPS*AMX (K+IMAX)) PH23500

LANPY=0,

IF (IMAX.EQ.1) GO TO 620
IF (I.£Q.IMAX) GO TO 610

NOT AT RIGHT BOUNDARY
IS CELL K.EMPTY

IF (AMX(K)+GTe0s) GO TO 730

SET FLUX=0 IF CELL ON RIGHT IS EMPTY
OR IF VELOCITY IS AWAY FROM EMPTY CELL K

IF (AMX(K+1) .EQeOe+OR.U(K+1),6E.0,) GO TO 620

CELL TO RIGHT IS NOT EMPTY. SHALL WE LET MASS MOVE
INTO CELL K WHICH IS EMPTY.

PH23510
PH23520
PH23530
PH23540
PH23550

PH23560
PH23570
PH23580
PH23590
PH23600
PH23610

IF (AIX(K+1).GT+CSESQ.OR. AMX(K+1)/(TAU(I+1)*DY(J))oGToRHOZ) GO TO PH23623

1600

COLO AND NOT UP TO NORMAL DENSITY
IS NEXT CELL TO RIGHT COLD

iF ((I+1).EQ.IMAX) GO TO 600
IF (AIX(K+#2) JLT+ESESQAAND AMX{K+2)/(TAU(I+2)#DY(J)).GT.SOLID) GO TPH23670

10 620

MZK+1
URR=U{NM)
N=I+1

60 TO 650

#»%CELL ON RIGHT IS HOT. DO NOT HOLD BACK

RIGHT ECGE OF MESH

IF (U(K)+GT.0.) GO TO 630

AMMP=0,
60 70 790

URR=U(K)
N=1
M=K

NO MASS COMES IN FROM OUTSIOE
SET FLUX TERMS TO ZERO

MASS MOVING OUT OF RIGHT EDGE

CALCULATE MASS FLUX AT RIGHT OF CELL

IF (ABS(URR).LE.UMIN) GO TO 620
UVMAX=TRNSFC*DX(I)/DT

IF (ABS(URR).LT+UVMAX) GO TO 670
IF (UXR.GT.0.,) GO TO 660

URR==UVMAX

17

PH23630
PH23640
PH23650
PH23660

PH23680
PH23690
PH23700
PH23710
PH23720
PH23730
PH23740
PH23750
PH23760
FH23770
PH23780
PH23790
PH23800
PH23810
P1123820
PH23830
PH23840
PH23850
PH23860
PH23870
PH23880
PH23890
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60 YO &70 PH239006
URRSUVMAX PH23910
AMMP=AMY (M) /TAU(NY *TWOPDTRX(I)*URR PH23920
SET SPECIFIC ENERSY + MOMENTUM PH239350
IF (NSLAVE.NE.Q)} GO TO 690 PH23940
EAMMPS 9% (U (M) #%k24+V (M) *%2) +AIX (M) PH23950
UAMMPZU (M) PH23960
VAMMPZV (M) PH23970
GO TQ 790 PH23980
1F (URR.GT.0.,) GO TO 700 PH23990
M=K+l PH24050
G0 TO 680 PH2u4010
M=K PH24020
GO TO 680 PH24030
WSAZ L2 {U{K)+U(K+L)) PH24040
WSBZ1 e +{UK+L)=UCK) IRDT/((DX{TI+1)4+DX(1))/240) PH24050
URR=#SA/WSB PH24060
1¥ INSLAVE«NE.J) GO TO 650 PH24070
45 {URR) 720+620:640 PH24080
K+ P+24090
‘ Nzlvd PH24100
i3 G0 V2 65U PH24110
3 C CELL K IS NOT EMPTY PH2u4120
730 IF {AMX{(K+1).6GT«0,) GO TO 750 PH24130
C CELL ON RIGHT Or K IS EMPTY PH24140
> o SHOULLD MASS GO INTO EMPTY CELL PH24160
IF (I.EQ.1) 60 TO 740 PH24170
e : . IF (AIX{K=1) o GT eESESQeORAIX(K) oGT¢ESESQRsORe AMX(K=1)/(TAULI=1)*DY(PH24180
U 1)) 4 LT.SOLID.OR«AMX(KI/Z(TAU(I)*DY(J)) 6T.SOLID) GO TO 630 P1424190
. G0 TO 620 PH24200
740 IF (AIX(K) ¢GE+ESESQeOR«AMXIK)/(TAU(II*DY (J)) +GERHOZ) GO TO 630 PH24210
- 60 TO 620 PH24220
750 IF (UCK) eGTo0eeAiDUIK+1) LT.0.) GO TO 760 PH24230
IF ((I+1).EQ.IMAX) (u TO 780 PH24240
IF (AMX{K42) ¢GT 404 eO0ReUIK) eGEe0e e OReU(K+1)+sGELO) GO TO 770 PH24250
C K AND K+1 NOT EMPTY BUT CELL K+2 PH24250
C IS cMPTY. TEST FOR SLAVING K+1 T0O K PH24270
IF (AIX(K) ¢GE+ESESQeORAIX(K+1) ¢ GEESESQ.OR¢AMX(K+1) /(TAU(I)*DY(J)PH24280
- 1) «GE.RHOZ) GO TO 710 PH24290
3 C YESe SLAVE K+1 TO K PH2430C
NSLAVE=K+1 PH24310
N=I PH24320
M=K . PH24330
GO TO 710 PH24340
[ *x*% $GREFLECTIVESS TREATMENT PH24350
760 UMKZU (K ) *AMX({K) ) - Ph24350
UMKPZU{K+1) *AMX(K+1) PH24370
WSASTwOPDT*X(1) PH24380
UOTK=UMK/TAU(I) PH24390
UOTKP=UMKP/TAU(I4+1) PH24400
SBRUOTK+UOTKP PH24410
AMMISHSE*WSA PH24420
UVAMMP=UOTKxU(K) +UOTKP*U(K+1)) /WSB PH24430
VAMMP= (UOTK*V (K) +UOTKP*V (K+1) ) /%SB PH24440
SAVEKSAIX(K)+e5x (U(K)*%2+V (K) *%x2) PH24450

EAMMP= (UOTK*SAVEK+UOTKP* (AIX(K+1) +oS*¥ (UIK+1) %24V (K+1)*%2) )} ) /WSB PH24460

« AEEm s i W v . ¢
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(AMX(K=1) «NE oo eORaU(K+1) s LE+C4+ORsU(K) oLELOe) GO TO 710

PH244T0 - <

PH24LAG
PH24490

Dsnun&ENN
P I Vs v

IF (AIX(K) o0 ESCSQeORWAIX(K+1) +GEESESQ«OR«AMX{K)/ (TAU(I)*DY(J)) ,PH24510
16E.RHOZ) GO TO 710

YES» SLAVE K TO K+1

NSLAVE=K
NZIl
mMEKEL
G0 Y0 71v

WILL K ECOME MORE THAN EMPTY

PH24520
PH24530
PH24540
PH24550
PH24560
PH24570
PH24580

IF (ASS(AMMP) LT« AMX(K)*ROEPS«ANDABS{AMMP) o LT ROEPS*AMX(K+1) ) AMMPH24590
1P=u,

WSOUT=0.
WSASD .
wSbzuo
lF (A."‘lMPoGTQUt) GO TO 830
L SAS=AMMP
-F LAMPYo5To0e¢) G0 TO 840
WSAZUWSA-AMPY
IF (GAMC({U)oLT.0.) GO TO 850 -
WSAZ . SAGANC(J)
1F (AMMY.LTe0s) GC TO 860
WSASHSATANMMY
GO TO &70
wSBZAMMP
GO0 TO 80U
wSB=WSBHAMPY
60 TO 81v
WSOUT==GAMC(J)
G0 TO 820
WSOUT=WSOUT=ANMMY
DELM=4SA-1uSB~wSOUT
IF (AMX{K)+DELMoGE.Ds) GO TO 970
*¥xx INTERMEDIATE PRINT FOR CELLS OVER~EMPTYING.
IF (INTER.EW.0) GG TO 880
WRITE (621290) IeJr AMX(K) »DELMIAMMY »GAMC{J) 2 AMPY s AMMP
IF (WSOUT.GT.AMX{KJ) GO TO 920
*¥x QTHEZRWISESMAKE wWSB PLUS WSOUT EXACTLY
koK EQUAL TO AMX(K)
WSTAMK (K) =WSOUT
IF (AMMPoGTo0s) GO TO 9GO
AMPYZwS
DELM=ViSA=WSOUT~AMMP~-ANMPY :
*x% INTERMEDIATE PRINT FOR OVER~EMPTIED CELL AFTER
*x%x RTGHT AND/OR TQP FLUXES ADJUSTED.
IF(INTERCEQ:Q0) GO TO 970
WRITE(AP1350) AMX(K) :DELM» ANMY p GAMC{U) 1 AMPY 0 AMMP
GO TO 97C
IF (AMPYOGTCOO) GO TO 910
AMNPSHS
GO 70 89u
ANMPZWS/ (AMMPHANVPY ) XANMMP
AVPYZVS=ANMMP
G0 TO 890

.

*xx CELL OVER-EMPTIED DOWN OR LEFT. PUT IT BACK.
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PH24600
Ph24610
PH24620
PH24630
PH24640
PH24650
PH24660
PH24570
PH246860
PH24690
PH23700
PH24710
PH24720
PH24730
PH24740
PH24750
PH24760
PH24770
PH24780
PH24790
PH24800
PH24810
PH24815
PHz4820
PH24830
PH24840
PH24850
PH2u4860
PH24870
PH24880
PH24890
PH24900
PH24902
PH24904
PH24506
PH24908
PH24910
PH24920
PH24930
PH24940
PH24950
PH24960
PH24970
PH24980
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920

950

IF (AMMPeLT«0.) GO TQ 930
AMMIF=U
AMUR=O,
AMVR=0,
DELER=O0.
IF (AMPY.LT«0e) GO TC 940
AMPY=0,
AMUT=0,
AMVT=0U,
DELET=0.
MASS=AMX (K)
UMOM=MASS*U (K)
VMOMIMASS*V (K)
ENGYSMASSH (¢ H¥UCK) ®%2+ 4 5%V (K) *%2+A1X(K) )
MASS=MASS~AMMP
UMOM=UMOM=~AMMP*U (K+1)
VMOMSVMOM=AMMP%®VY (K+1)
ENGYSENGY=AMMPR( o 5%k (K+1) kk2+ ¢ 5%V (K+1) x*¥2+AIX(K+1))
MASS=MASS-AMPY
UMOM=UMOM=AMPY*U(L)
VMOM=VMOM=AMPY*V (L)
ENGYZENGY~AMPY* (o SkU(L) *%2+ 5%V (L) *%2+AIX (L))
MASSEMASSHAMMY
UMOM=UMOM+AMMU
VMOMZVMOM+AMMY
ENGY=ENGY+DELEB
MASS=MASS+GAMC{J)
UMOM=UMOM+FLEFT(J}
VMOMzVMOM+YAMC (J)
ENGYZENGY+SIGC{J)
WSAS=AMIN1 (0.2 GAMC{(J))/WSOUT
WSB==AMIN1 (0o s AMMY) /wSOUT
LBSK=IMAX
IF (LB.LT«0) #WSA=1.
IF (L8.LT«0) GO TO 950
IF (AMMYoEQeD+oOR.WSBEQeJs) GC TO 950
WSCRAmX (LB) +1uSB*MASS
WSOSAIX(LB) +.5%(U(LB) *%2+V (LB **Z)
UILB) S (AMX(LB) ®*U{LB) +WSB*UMOM) /WSC
V(LB)S(AMKX (LB) %V (LB) +WSB*VMOM) /WSC
AIX({LB)=(AMX(LB) *WSD+WSB*ENGY) /WSCT=e 5% (U(LB) *%2+V (LB) *%2)
AMX{LB)=ws5C
IF (GAMC(J) ¢EQeCesORWSALEQLDe) GO T 960
WSCSAMX {K=1) +WSA%XMASS
WSDSAIX(K=1)+e55 (UIK=1) 2k2+V (K=1) %%2)
U{K=1)=(aMX(K=1) *U(K=1) +WSAXUMOM) /RSC
VIKe1)=(AMX{K=1) %V (K~1) +WSA&VMOM) /VSC
AIX(K=1)={AMX (K=~1)*WSD+WSA*ENGY ) /WSC .Sk (U(K=1)%%k2+V (K=1) #*¥2)
AMX{K=1)=wSC
*x%7 INTERMEDIATE PRINT FCR OVER-EMPTIED CELLS AFTER
MASS PUT BACK. :
IF L{INTER.EGQ.,0Q) 60 TO 1100
WRITE(6:,1360) AMX(K)» DELM» AMMY» GAMC(J)s» AMPYe» AMMP
GO TQ 1100
IF (AMPYoEQcQe¢) GO TO 9260
CALCULATE ENERGY AND MOMENTUM FLUX AT TOP
AMUTSAMPY=UAMPY
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PH24990

DuacnnN
TlIiQWvvwv

PH25010
PH25020
PH25030
PH25040
PH25050
PH25060
PH25070
PH25080
PH25090
PH25100
PH25110
PH25120
PH25130
PH25140
PH?5159
PH25140
PH25170
PH25180
PH25190
PH25200
PH25210
P125220
PH2523)
PH25243
PH2525)
PH25260
PH25270
PH25280
PH25290
PH25300
PH25310
PH25320
PH25330
PH25340
PH25350
PH25360
PH25370
PH25380
PH25390
PH25400
PH254.0
PH25420
PH25430
PH25440
PH25450
PH25460
PH25470
PH25472
PH25474
PH25480
PH2549C
PH25500
PH25510
P+25520
Pr25530




1030

1040

AMVTZAMPYxVANMPY
VELET=AMPT*EAMPT
IS THIS AT TOP BOUNDARY
NE.JUMAX) GO TO 990
YES,TOP. ADJUST ENERGY.
ETH=ZETH=DELET
EMOT=EMOT+DELET
TCPM=TOPM+AMPY
TOPMV=TOPMV+AMVT
TOPMUSTOPNMU+AMUT

IF (Jo

IS AMPY LARGE ENOUGH TO TRIGGER REZONE

IF (AMPY/(TAU(I)*DY(J))eGE.VT) REZ=1.
GO0 TO 9990

AMPY=0. SET MOMENTUM AND ENERGY FLUX=O0.

AMUT=0,
AMVT=0
DELET=0.
IF (AMMP.EQ+0+) 60 TO 1000

CALCULATE ENERGY + MOMENTUM FLUX AT RIGHT

AMUR=AMMPxUAMMP
AMVR=AMMP*VAMMP
DELER=AMMP*EAMMP
IS THI> AT RIGHT BOUNDARY
IF (I.NE.IMAX) GO TO 1010
YESe RIGHTe ADJUST ENERGY.
ETH=ETH~DELER
EMOR=EMOR+DELER
RTM=RTM+AMMP
RTMV=RTMV+AMVR
RTMU=RTMU+AMUR

IS AMMP LARGE ENOUGH TO TRiIGSLER REZONE

IF (AMMP/(TAUCI)I*DY(J))«GECVT) REZ=1,
606 TO 1010

AMUR=U.
AMVRZ=0,
DELER=0.

REPARTITION ENERGY + MOMENTUM
IF (DELM.EQ.0e) GO TO 10890
WSAZ 5% (U(K) %%k24V (K ) *x%2)
SIGMU==ANMUT=AMUR+AMMU+FLEFT (J)
SIGMV==~AMVT=AMVR+AMMV+YANMC(J)
WSSDELM+AMX (K)
IF (uS.LE:O0+) GG TO 1070
UNEw= (SIGMU+AMX(K) *¥U(K) ) /WS
DELU=UNEV~U(K)
IF (ABS{DELU) +LT.UMIN} GO TO 1030
U{K)=UNEW
VNEW={SIGMV+AMX (K} *V(K) ) /WS
DELV=VNE W=V (K)
IF (ABS{DELV).LT.UMIN) GO TO 1040
V(K)-VNLH
WS3=-~DELET=-DELER+DELEB+SIGC(J)

AMMP=0. SET MOMENTUM AND ENERGY FLUX=0.

SIENEN-(&AIX(K)+NSA)*AMX(h)+WSB)/NS-co*(U(K)**2+V(K)**2)

DELI=SIENEW=AIX(K)
IF (ABS(DELI).GT.SIEMIN) GO TO 1050

**x SUME SUMS ENERGY FLUXES TOO SMALL TO USE. SUME IS
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PH25540
PHassEs0
PH25560
PH25570
PH25580
PH25590
PH25600
PH25610
PH25620
PH25630
PH25640
PH25650
PH25660
PH25670
PH25680
PH25690
PH25700
PH25710
PH25720
PH25730
PH257 +0
PH25750
PH25760
PH25770
PH25780
PH25790
PH25800
PH25810
PH25820
PH25830
PH25840
PH25850
PH25860
PH25870
PH25880
PH25890
PH25900
PH25910
PH25920
PH25930
PH25940
PH25950
PH25960
PH25970
PH25950
PH25990
PH26000
PH26010
PH26029
PH26030
PH26040
PH26050
PH26060
PH26070
PH26080
PH26090
PH26092
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SUBTRACTED FROM ETH AT THE END OF THIS ROUTINE. PH26094%
SUMESSUME+DELI*WS PH26100
60 TO 100 PH26110
AIX(K)=SIENEW PH26120
AMX{K)=HS PH26130
60 TO 10%0 PH26140
AMX(K) =0, PH26150
AIX(K)=0, PH26160
U(K)=0, PH26170
VIK)=0, PH26180
60 TO 1100 PH26190
DELM=0. BUT IS THERE INDIVIDUAL FLOW PH26200
IF (ANMPJNE.0.) 60 TO 1020 PH26210
IF (AMPY'NEoDs)} GO TO 1020 PH26220
IF (AMMY.NE.Oo) GO TO 1020 PH26230
IF (GAMC{J)oNEOs) GO TO 1020 PH26240
IF (I.NE.I1) GO 70 1100 PH26256
4 IF (ULK) eNEeDooORWVIK) oNE,OsoORGAIX{K)4NE4Oo) NRC=1 PH26260
S *x*% SPECIAL INTERMEDIATE PRINT FOR CHECKING ENERGY PH26262
¢ C CONSERVATION = PRINTS ONLY IF INTER = 7 IN INPUT DECK. PH26264
. 1100 IF (INTER.NE.7) 60 TO 1130 PH26270
: ENERGYZDELER+DELET=SIGC () PH26280
DO 1110 NN=1sJMAK PH26290
: ENERGY=ENERGY+SIGC (NN PH26300
1110 CONTINUE PH26310
; DO 1120 LJD=2/KMAX PH26320
: ENERGYZENERSY+AMX (LJUD) * (AIX (LJUD) +,5& (U(LJD ) **24V{LJD) %%2) ) PH26330
¢ 1120 CONTINUE PH26340
g WRITE (601300) lrJrENERGY PH26350
; % WRITE (6+1310) AMPY)AMMPsAMMY»GAMC{J) : PH26360
2 WRITE (601320) DELET+UELERsDELEBsSIGCIU) - PH26370
.5 1130 CONTINUE PH26380
2 GAMC (J) =AMMP PH26390
c FLEFT(J)SAMUR PH26409
S 5 YAMC (J) =AMVR PH26410
i SIGC{J)=DELER PH26420
- AMMY=AMPY . PH26430
: AMMU=AMUT PH26440
AMMVZAMVT PH26450
DELEB=DELET PH26460

o
c **%%x END OF J=LOOP, PH26465

c
1140 KIK+IMAX PH26470
P LLIK=IMAX PH26480
§ IF (UCLL) «NEoOe osORaV(LL) eNEeOesORAIX(LL) 4ME. 04} NRT=1 PH26490

C
] C *kx END OF I-LOOP. PH26495

c
1150 CONTINUE PH26500
c **% ADVANCE ACTIVE GRID. PH26505
: I1=I1+NRC PH26510
! i 12=I2+NRT _ PH26520
. IF (IMAX=-I1) 1160,1170,1180 PHL6530
e 1 110 I1ZIMAX ‘ PH26540
* 1 1170 CONTINUE PH26550
i 1180 IF (JMAX=I2) 1190,1200,1210 FH26560

E 122




1190
1400
"1e10

1220

1240

1250

1290

1400

12=UnAX
CONTINUVE
GO TH 1230
*%*x NEGATIVE MASS
NK=315
NR=9
CALL ERROR
SUMZ0.0
*%x EVAPORATE LOW=DENSE CELLS ON BASIS OF EVAP» INPUT
PARAMETER.,
V0 1280 I=1.11
Kal+i
00 1270 J=irl2
IF (AMX(K)cEQeQe) GO TO L1270
IF (AMX{K)/Z{TAUCL) *DY(J) ) +GTEVAPXRHINZ)} 50 TO 1250
RSSHUCK) %24V {L) ¥%2) /7240
EVAPHIEVAPM+AMX (K)
WOSAMX (K% (ATIX(K)+uS)
EVAPENSCVAPEN+WS
ETHSETH=WS
EVAPMUSEVAPMU+AMX (K) xU(K)
EVAPMV=EVAPMV+AMX (K) %V iK)
x%% INTERMEDIATE PRTNT FOR CELLS EVA2 "JRATED.
IF (INTERWEQ.D} &0 TO 12490
WRITE(6021340) 1oJs AMX(K) s AIX(K) rU(K) »V(K)
AMX(K)=0.0
AIX(KI=0,0
P(K)=0,0
U(K)=0,0
V(K)=0,0
GO 70O 1270
*xkx SET NEGATIVE INTERNAL ENERGIES TO ZERO WHEN SN=0,
(INPUT PARAMETER) .
IF (AIX(K)cGEoOooQHoSNoGTeO.) GO TC 1270
*¥% SUM SUMS NEGATIVE INTERNAL ENERGY SET T0 Z£RO.
SUMZSUM+ATIX (K) *AMX (K
%% INTERMEDIATE PRINT FOR CELLS WHOSE NEGATIVE
INTERNAL ENERGY IS SET TO ZERO.
IF (INTER.EQ.0Q0) GO TO 1260
WRITZ (601330) Todr AMXIKIPAIX(K) v d{K) P VIK) 2
AIX(K)=0,
KK+ IMAX
CONTINUE
¥k ETH = THEORETICAL ENERGY SUM» USED IN EDIT FOR
ENERGY CHECK.
*¥k EZPHZ2 = ENERC. SET TO ZERO
%%k SUM = NEGATL
CYCLE,

IN PH2 SINCE TIME=O0,

¥¥% SUME = SUM OF THEZ ENERGY FLUXES IGNQGRED ON THIS CYCLE.

ETH=ETH~SUM=SUNME
EZPH2=EZPH2~SUME=-SUM
RETURN

FORMAT {(D5H NEGMrI3rIts4H

FORMAT (SH I= I3+6Xe5H J= I3+/6Xe9H ENERGYZ1IPELS.H)

“RNAL ENT7GY SET TO ZERQ ON THIS

PH2e.570
?3;2580
PH26550
PH26600
FPH26610
PH26620
PH26650
PH26640
PH26642
PH26644
PH26650
PH26660
PH26670
PH26680
PH26690
Pr2€700
PH26710
PH26720
PH26730
PH267%0
PH267590
PH26760
PH26765
PH26770
PH26780
PH26790
PH2680C
PH26810
PH26820
PH26830
PHZ6840
FH26842
PH26&844
PH26850
PH26855
PH26860
PH26862
PH26864
PHZz6870
PH26880
PH26890
PH26900
PH26910
PH26912
PHa69l4
PH26916
PH26917
PHz6918
PH26919
PH25920
PH26930
PH26%40
PH26950

M9 1PELGe706H DELNMZ1PE14e796H BOT=s1PEPH26960
114:7:7H LEFT=21PE14.796H TOP=¢1PEL14«7¢SH RT=v1PE14.T)

PH26979
P+26980

1310 FORMAT (7H AMPY=1PE15.8+6X06H AMMPIIPELS«8+6Xs6H AMMY=1PE15.8+9H FH26990




1GAMC(J)=1PEL5.8) PH27000

1320 FORMAT (74 DELETSIPELIS 8.6 CHDELER=10E18 826X EHDELER=1DE1E 8,91 PHR27010

. 1SIGC(J)=1PEL15.8) PH27020

1330 FORMAT (4H PH2,2I4¢4H M=,1PE15.8¢6h SIES21PELS.8s4H U=r1PE15.3/PH27030

14H V=»1PE15,80184 SIE SET TO ZERC) PH27040

1340 FORMAT (4H PH2r2Ii4o4H MSH1PE15.896H SIE=r1PE1S.8¢4H U=9»1PE15.80PH27042

144 V=91PI15.8219H CELL EVAPORATED) PH27044

- 1350 FORMAT (12H ADJUST FLUXf&H M=r1PE14,7+5H DELM=»iPE14.796H BOT=e PH27045

. 11PE G« TeTH LEFTSs1IPEL4e7¢6K TOP=s1PE1447¢SH RT=v1PE14.7) PH27046

1360 FORMAT (12H ADJUST MASSr4H M=,iPEl4.7,6H DELM=s1PE14,7,6H BOT=¢ PH27047

. 11PE14e797H LEFTS0lPEL4e79s6H TOP=»1PE14«7¢5H RT=v1PE14.7) PH27048
. &ND PH27050~

124
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SUBROUTINE REZONE ) Rez

oaooo'.oo.oooooooo.tooooo000000000.OO00000.00...00000000000!(QQOOOREZ

REZ

DIMENSION AMX(2502):A1X12502)U(2502) +#V{2502) 2P(2502) REZ

1 X(52) ¢ XX(54) » TAU(S2) oJPM(52) REZ.
2 Y(102) eYY(104) oFLEFT(102), YaAMC(102)., SIGC(102) REZ
3 GAMC(102) REZ
& PK(15) 2(150) ¢ REZ
5 XP(26¢51) »YP(26+51: ¢ REZ
6 PL{204) +LL(204) +PR(204) » REZ
7 RSN(52) » RST(52i» REZ
8 CMXP(5) »CMYP(S5) 1J(5) * JK(5) ’ RE2
9 DX (52) DDX(54) »DY(102) DDY(104) » REZ
$ SNB(52) +STB(S2) +UK(52r3) ¢VK(52+3) +RHO(52:3) REZ
*%% DIMENSIONED ARRAYS REZ

xxx Z2--BLOCK IS SAVED ON TAPE. REZ

CONMMON 4 REZ

CCMMON PK REZ

COMMON YY» XX REZ

COMMON DDX» opY REZ

COMMON  AMX» AIXe Uy Ve P REZ

COMMON TAU» JPM REZ

COMMON UL » PL - REZ

COMMON XP » YP» CMXP,» CMYP REZ

**x NON-DIMENSIONED VARIABLES REZ

CONMMON AID P AMMV s AMMY  +AMPY »AMUR +AMUT +AMVR REZ

1AMVT +DCLEB #+DELER »DELET »DELM +DTODX +DXYMIN:EAMMP »EAMPY » REZ
2E +ERDUMP 1 13 » IWS rJ oK KA K8 ’ REZ
3Ll ' MD o ME eM2T +NERR  oNK ¢+ NPRINT: REZ

4NR ¢t NRZ fNULLLE »PIDTS »SIEMINSSNR #SNT ¢+STR
SSUM ¢+ TESTRHe TWOPI »2URR 'WS +HSA ' WSB *NSC
SUFLAGL s WFLAGP

*%¥ THE FOLLOWING EQUIVALENCES MAKL AVAILABLE
Xi{0)s Y(0)r DX(0)» DY(Q)

EQUIVALINCE (XX(2)¢ X(1))» (YY(2)» Y(1))
EQUIVALUNCE (DDX(2)» DX(1))v (DDY(2)» DY(1))

*xx SPECIAL EQUIVALENCES FOR PH2 ONLY

EQUIVALENCE (UL»FLEFT) » (UL(103) o YAMC) »
1 (PL?GAMCPR) » (PL(1C3)+SIGC)

*xx SPECIAL EQUIVALENCES FOR PH3 ONLY

EQUIVALENCE (ULsRSN) »

1 (PL2RST)» {(PrUK)»

2 (P(157)¢VK)» {P(313)+SNB)»
2 (P(365)+2TB) (P(417) ¢RHO)

*%x SPECIAL, EQUIVALENCES FOR EDIT
EQUIVALENCE (PR(1)r 1J)s (PR(B)s» JK)

*x*x Z=-STORAGE EQUIVALENCES
EQUIVALENCE (Z{ 1),PROB )¢ (2(

125

»SOLID » REZ
' WFLAGF» REZ
REZ

REZ

REZ

REZ

REZ

REZ

REZ

REZ

REZ

REZ

REZ

REZ

REZ

REZ

REZ

REZ

REZ

REZ

REZ

REZ

REZ

REZ

REZ

REZ

REZ

REZ

2)+CYCLE )¢ REZ

i0

30
40
S0

e b ottt i AN KO RS

70
80

100
110
120
130
140
150
160
170
180
150
200
210
220
230
240
250
260
270
280
290
300
310
320
330
3490
350
360
37¢
380
390
400
410
420
430
440
45¢C
460
470
480
490
500
510
520
530
540
550
560
§70
589




ey
§ '

' gw':&ﬁz.—--wm R T AR Y
= S

3):07 Yo (2¢(
7)o ICSTOP) # (2(
11),5TK1 ) (2(
15) »RHINIT) # (2
19) eNZ Y2
23)eUN23 ) 12(
27)2CVIS Do (2¢(
31)eUN31 Yo (2¢(
E 35) e UMAX D0 (2(
£ EQUIVALENCE .
1€2( 39)80TM Je(2(
2(Z( 43) o NUMSCA) ¢ (2Z(
EQUIVALENCE
1(2¢ 47)+11 )2 (2¢(
2(2¢{ S1)RHOFIL) (2
3(Z( 55) VT ¥s(2¢
4(Z( 59)2UNS9 ) (2¢(
S(Z( 63):TOPM )e(2¢
6(2( 67)¢PRYBOT) s (2(
7(ZC 71)REZFCT) » (2(
8(Z{ 75)+EVAP e (2(
9{Z( 79)JJ Yo (2(
EQUIVALENCE
1(Z( 83)»IVARDX) 0 (2Z(
2(2( 87) 2 INTER Je(2(
3¢(zZ¢{ 91)MC Ye(2¢(
EQUIVALENCE
1(2( 95)+REZ }e(Z( 96) NODUMP) »
2(Z2( 99)»UN99 ):(Z2(100)rEVAPM )»
3(Z2(103) oEVAPMV) » (2(104) 2EZPH2 )2
4(Z2(107) s TAXRT )¢ (Z2{108) s IDNMAP)»
L. S5C2(111)eRHINI 29(Z(112)9VINI )
i 5(Z(115)sRHOZ )+(2(116)9ESA Yo
7(Z2(119) 1ESCAPA) 0 (Z2(120) vESESP )¢
8(2Z2(123) 1ESALPH) ¢ (2(124) 1ESBETA) »
9(2(127)5S1 Y0 (2(128) 9552 Yo
EQUIVALENCE
1(Z(131) oFRTIME) » (2(132) »EOR ')
2(Z(135)+EMOR ) (2(136)¢+DXF Yo
3(Z(139),STAB)» (Z2(143) ¢+ XIENRG)»
4(ZC143)oSTT Yo (Z(144)sDTMIN )
S(Z(147) ¢ JPROJ )0 €2(148) 1 CNAUT )

4) PNUMSP )¢ (Z(
8)2:PIDY )}o (ZC
12) NUMREZ)» (2(
16)PROJI )¢ (2(
20) 'NREZ Yo (Z(
24) e DMIN ) (Z2¢(
28) ¢STK2 e (Z(
32) 'NRC Yo (2U
36) 1 JMAXA ) (Z(

S) +NFRELP) ¢ (Z(

Q). TOPMIE ). (21
13) rETH Yo CZ¢
I7Y0UNLT ) (2¢
21) 2 AMDM )0 (Z(
25) 2 JSTR Do (2(
29)STEZ )0 (2(
33) e IMAX de(Z(
37) e KMAX ) e (2(

6)9NDUMP7):

1Nn)Y .Y
AV TN\ IV

14)2UN1Y4 ) RE
18) 1 XMAX o
22) rUVMAX i¢ REZ2
26)DTNA )
30) «NC do
34) s IMAXA Do
38) s KMAXA )

(Z¢
v (24

41) s NUMSPT) 0 (2(
45) »PRDELT) 0 (2(

42) ¢CZERO o

40)+BOT*iV ) o
i 46) » PRFACT)

44) PRLIM

48) 12 3o
52) ¢ TARGV )
56) ¢N6 Yo
603) o+ N1O )e
64) ¢BOTMU )
68) +PRYTOP) ¢
72) ¢ TARGI )2
76) eECK Yo
83) 'NMP de

(Z(
(Z(
(Z¢
(21
(Z(
{21
(z(
(z(

49}, IPCYCL) » (Z(
53) N3 Yo (2¢(
S7)»RTM Yo (24
61)sN11 ) (28
65) 2SN )2 (2(
69) f PRXRT ) (Z(
73) 2 PROJU )0 (Z(
77) e NECYCL I » (2(
(Z2{ 81i:Y2 )2 (Z(

(Z( 85) s NMPMAX) ¢ (Z(
(Z2(.89) » TAYTOP) » (Z¢(
(Z( 93) M2 ) (24

S0)»TSTOP )
S4)»IVARDY)»
S58)RTMY )
62) 1 GAMMA Yo
662 TOPMV )¢
70) ¢oCYCPH3) »
74) +BBOUND) »
78) 011 Yo
82} vEZPH1 )

740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920
930~
940
950
960
970

84)T Yo
88)»TAYBOT) »
g2) ' MR )

86) +PMIN )
90) » IEMAP )
94) +MB )

(Z( 97)2UNST )s(Z( 98)2UN98 o
(2(101) »EVAPEN) » (2(102) »EVAPMU) ¢
(Z2(105)SNL ) "2(106)STL ) X}
(Z(109) »IPRMAP). 110} +sRCEPS )¢
(ZC1133oFINAL o .L1420IVMAP )
(2C117)+ESEZ )2(Z{118)+ESB )o
(Z(121) +ESESQ )¢ (2Z(122)+ESES )¢
(2(125) +ESCAPE) ¢+ (Z(126) »IUMAP )
(ZC(129) s UMIN )0 (Z(130),SS4 )
REZ
(2(133):E0T 10(2(134)0£08B Y» REZ
(2(137) »DYF )0 (Z(138) yRHOMIN)» REZ
(Z(141) o XKENRG)» (2(142) ¢ XTENRG) 4REZ 980
(2(145) » TRNSFC) » (Z(146) vEMOT )¢ REZ 990
(Z(149) ¢+BBAR )¢ (Z(150),EMOB ) REZ1000
_ _ o _ ~ " REZ1010
....’.'.....’...'.............................'..........0‘......0RE21020
REZ1030
END OF COMMON REZ1040
REZ1050

0000000..0.0000.0000000000000'ooo'ooo'.'o"'."o000.0.0080090000000R521060

REZ1070
**% INITIALIZE P=STORAGE. COT CALLED AGAIN AND PRESSURES REZ1072
RECALCULATED AFTER GRID REZONED AND BEFORF PH1+.PH3

REZ1074
AND PH2 ARE CALLED. REZ1076

e i b e e re

W Yo ot DI

KXz Xz XaXsXeXaXaXaXs

10

DO 10 K=29KMAX
P{K)=g.
CONTINUE
NJUMAXSJMAX/2

126

REZ1080
REZ1090
REZ2100
REZ1110




PN

T e T T T T -
ST

3V

OO0

80

. 50

60
70

IF {IMAX.EQ:1) 60 TO 20
NIMAX=IMAX/2
o To 72
**x 1~D
IMAX=2
NIMAX=1
R=2
LT2&6JMAX+2,

DG 30 J=leJMAX
AMX{L)=AMX{K)
U(L)=U{K) ~
V(LI=V(K)
AIX(LIZAIX{K)
KaK+1
L=+l
CONTINUE
K=2
LE2xJMAX+2
x%x%x ADD ANOTHER COLUMN OF CEL:.S. EACH CELL IN NEW COLUMN
WILL HAVE SAME VELOCITIES AND SIE AND 3 TIMES THE
MASS OF AXIS CELL.
DO 50 J=1,JMAX
DO 40 I=1.2
AMXLK)=AMX (L)
UKY=UL(L)
VIKI=V(L) ) T .
AIX(KI=AIX(L) -
K=K+1
AMX(L)=3+xAMX (L)
CONTINUE
Lab+1
L=2xJMAX+1
*xxx ADJUST ETH BY ADDING ENERGY OF CELLS IN NEW COLUMN.
DO 60 K=3,Le2
ETHSETH+AMX(K) * (AIX(K) +{V(K) %%2)/2.)
CONTINUE
DO 120 J=1+:NJUMAX
K={J=1)xNIMAX+2
La{U=1)%2xIMAX+2
N0 110 I=1NIMAX
MSL+IMAX
*%x%x SUM MASS OF FOUR CELLS TO BE MAD‘ INTO ONE £
WSASAMX (L) +AMX (M) + AMX {L+1) +AMX (M+1)
IF (WSAEQ.0.) GO TO 80
*¥x SUM KINETIC ENERGY OF FOUR CELLS.

el

**x STORE PROPERTIES TEMPORARILY IN UNUSED PART OF ARRAYS.

REZ1120
REZ1130
REZ1140
REZ1145
REZ1150
REZ1160
REZ1170
REZ1180
REZC1185
REZ21190
REZ1200
REZ1210
REZ1220
REZ21230
REZ124D
REZ1250
REZ1260
REZ1270
REZ1280
REZ1282
REZ1284
REZ1286
REZ1290
REZ1300
REZ1310
REZ1320
REZ1330
REZ1349
REZ1350
REZ1360
REZ1370
REZ1380
REZ1390
REZ1395
REZ1400
REZ1410
REZ1420
REZ1430
REZ1440
REZ1450
REZ1i460
REZ1470
REZ147S
REZ1480
REZ1491
REZ1495

WSBEAMX (L)Y ® (L (L) *x2+V (L) *%2) +AMX (M) % (U (M) %24V (M) %%2) +AMX (L+1 )2 (U{REZ21500

IL+1) %024V (L+1) %x2) +AMX (M+1) ® (U(M+1) %22+V (M+1) %x%2)
**% COMPUTE VELOCITIES OF NEW CELL FRCM VELOCITIES OF
THE FOUR CELLS.

REZ215190
REZ1512
REZ1514

UiK)= (U(L)*AMX(L)+U(M)*AVX(M)+U(L+1)*AMX(!+1)+U(M*1)*AMX(M*1))/USAREZISZO
VI(K)= (V(L)*AMX(L)+V(M)*AMX(M)*V(L+1)wiMX(L+1)*V(M*1)*AHX(M*I))/USAREZIS30

**x COMPUTE INTERNAL ENERGY OF NEW CELL.

REZ1535

AIX(KISAIX(L) *AMX (LI +ATIX (M) =AMX (M) +ATX(L+1) «AMX(L+1) +AMX{M*+1) *AIX(REZ1540

1M+1)
AMX{K) =WSA
WSSU(K) %62+V (K) %2

. 127

q* "' »

REZ1550
REZ1560
REZ1570

e

T 2 T TR s T R Ty v 120 T




4
E
g

TSI TR ey Ny

L N

PRI

¥
[
(=
©

149

" . '
y.” S
(2]

-

ESAIX{K)+WS3/2.u

kkk COMPUT. SIE OF NEwW CELL»s
AIX{K)SE/AMX(K) =+.5%yS
IF (K=2) 100,100.9C

*xxk NEW CELL EMPTY.,

AMX(K)=0,
AIX(K)=0.
U(K)=0.
V(K)=0,

**xx INITIALIZE STORAGE OF CELL QUANTIES OF OLD GRID»
AMX(L)=0.,0
U(L)=0,0
ViL}=0.0
AIX{L.)=0.,0
AMX{M)=0.0
U(M)=0,0
V(M)3G,.0
AIX(M)=0.0
AMX(L+1)=0.0
UlL+13=0,0
VIL+1i=0.0
AIX(L+1)=0.0
AMX(M+1)30.0
U(M+1)=0.0
V(M+1)=0.0
AIX{M+1)=0.0
KSK+1
L=L+2

*kk
CONTINUE

L £ 3 3
CONTINUE

Rk

END OF I~-LCOP
END OF J-1.00P

OLD PART OF ENLARGED GRID HAS NOW BEEN REZONED.
PROPERTIES OF NEW PART OF GRID WILL BE ASSIGNED
BELOW.
xxx CALCULATE NEW
COMBINING VHE
THE NEW DY*S.
DO 130 J=1+,NJMAX
DY(JI=DY (2%J=1)+DY (2%J)
Y(J)SY(J=1)+DY(J)
CONTINUE

**¥ ASSIGN THE VALUE OF THE LAST DY CALCULATED ABOVE

TO ALL CELLS ASGOVE THE OLD GRIDs

NJIMAX1=NJMAX+1 =
DO 140 JINJMAX1sJIMAX
CY {J)=DY {NJMAX)
Y{JISY (J=2)+DY (J}
CONTINUE

*=xx IMAX IS SET TO 2 IF DOINS A 1-D PROBLEM
IF (IMAX.EQ.2) DX(2)=DX(1)
DX(1)=DX{(1)+DX(2)
X{1)=DXx(1)
WSSX(1)*x2
TAU(1)=SPIDY=WS

=x3 ARE YOU DOING A 1«D PROBLEM

DY*'S UP TC EDGE OF OLG GRID BY
OLD DY'S « CALCULATE NEW Y!S FROM

~
—~—

REZ158C
REZ1585

REZ1590
REZ1600
REZ160S
REZ1619

"REZ1620

REZ1630
REZ1640
REZ1650
REZ1660
REZ1670
REZ1680
REZ1690
REZ1700
REZ1710
REZ1720
REZ1730
REZ1740
REZ1750
REZ1760
REZ1770
REZ1780
REZ1790
REZ1800
REZ1810
REZ182C
REZ1830
REZ1835
REZ184%0
REZ1845
REZ1850
REZ1852
REZ1854
REZ1856

REZ1860
REZ1862
REZ1864
REZ1870
REZ1880
REZ1890
REZ1900
REZ1902
REZ1904
REZ1910
REZ1920
REZ1930
REZ1S40
REZ1950
REZ195%
REZ1960
REZ1970
REZ1980
REZ1990
REZ2000
REZ2005




OO

ODOO

170
189

IF {IMAX.EQ.2) GO TO 300 REZ2019
xxx CALCULATE NEW DX¥S OUT 70 EDGE OF OLD GRID BY REZz012
COMBINING OLD DX*Se. CALCULATE NEW X*S AND CELL=FACE REZ2014

AREAS FROM THE NEW DX'S. REZ2016

O 150 I=2+:NIMAX REZz020
DX(I)=DX{(2*I=-1)+DX(2%]) REZ2030
X(I)=X({1I-1)+DX(1) REZ2040
4SASX{T) *%2 REZ2050
TAU(II=PIDY* (WSA=WS) REZ2060
WS=USA REZ2970
CONTINUE " REZ2780
*dk ASSIGN THE VALUEZ OF THE LAST DX CALCULATED ABOVE REZ2082

TO ALL CELLS TO THE RIGHT OF THE OLD GRID. REZZ084
NIMAXIZSNIMAX+1 REZ2090
DO 160 I=NIMAX1:IMAX REZ2100
DX(I)=DX(NIMAX) REZ2110
X(I)=X(I=1)+DX(1) REZ2120
WSASX (1) *%x2 REZ2130
TAU(I}=PIDY* (WSA=WS} REZ2140
WS=VSA REZ22150
CONTINUE RE22160
REZ2170

*=xx INITIALIZE CELL. 8OQUNDARIES REZ218&0
REZ2130

JPB=0 REZ2200
JPA=0 REZ2210
JTBE=0 - REZ22280
JTA=Q REZ2230
IPRT=0 Rz22240
ITRT=0 ) REZ2250
REZ2260

IF {PRYTOPLEYINJIMAX) e ANDePRXRTSLE ¢ XINIMAX) ¢ ANDe TAYTOPSLE« YINJMAXREZ227U
17 oANDTAXRT+LESXINIMAX)) GO TO 3900 REZ2280
REZ2290

*x*% COMPUTE JUPBe JPA = BOTTOM AND TOP CELL BOUNDARIES OF REZ2300
PROJECTILE REZ221C

REZ2320

IF (PRYBOTeLT+00eORe (PRYTOPLE«Y(NUMAX) ¢ ANDePRXRTLE«X{NIMAX))) GOREZ2330
1 70 230 RE22340
J=0 REZ2350
IF {(PRYBOT.EQ«Qe} GO TO 1860 REZ236C
DYSUM=0. REZ2370
DO i70 J=1laJMAX REZ2380
DYSUMSDYSUM+DY(J) REZ2390
iF (PRYdOT,GE.DYSUM-.S*DY(J).AND.PRYBOT.LT.DYSUH*.S*DY(J+1)) 60 TOREZ2400
1 180 RE22410
CONTINUE REZ2420
60 TO 23C , REZ2430
JPBEMING (J+1 ¢ UMAX) REZ2440
DG 190 J=JPBsJMAX REZ2450
DYSUM=DYSUM+DY{(J) REZ2460
IF (PRYTOPGE«DYSUM=.5*DY (J) «AND-PRYTOP«LTDYSUM®, 5:DY(J+1)) 60 TOREZ2470
1 200 REZ2480
CONTINUE REZ2490
JPASJ REZ2500
) REZ2510

*x% COMPUTE IPRT = RIGHT CELL BOUNDARY OF PROJECTILE REZ2520
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(A

bt

R

240
250

260

" 270

2s0
290
300

DXSIM=0e

DO 210 I=3¢IMAX
DXSUM=DXSUM+DX (1)
IF (PRXRTGE+DXSUM=¢5%DX{1) s AND<PRXRT LT DXSUM+.5%DX(X+1)) GO TO ZREZ2570

120
CONTINUE
IPRT=I

*%% COMPUTE JTBe JTA = BOTTOM AND TOP CELL BOUNDARIES OF

P Pt

REZ2530
REZ2540
REZ2550
REZ2560

REZ2580
REZ2590
REZ2600
522610
RE22620
REZ22630
REZ2640

IF (TAYBOToeLTeDeeQRe(TAYTOPSLZ«Y(NJIMAX) e ANDeTAXRTLE«X(NIMAX))) GOREZ22650

1 70 300

Jz=0

IF (TAYBOT.EQeOe¢) GO TO 250
DYSUH=0.

LO 240 J=1»JMAX
DYSUM=DYSUM+DY (J)

IF {TAYBOTeGE+DYSUM=eS5*DY{J) sAND<TAYBOT+LT+DYSUM+.5+DY(J+1)) GO TO

1 250

CONTINUC

GO TC 300

JTBIMINO (J+1sJIMAX)
DO 260 J=JT3,JMAX
DYSUMSDYSUM+DY (V)

REZ22669
REZ2670
REZ2680
REZ2690
REZ270G0
REZ2710
REZ2720
REZ22730
REZ2740
REZ2750
REZ2760
REZ2770
REZ2780

IF (TAYTOP¢GE «DYSUM=¢S*DY (J) ¢ ANDe TAYTOP«LToDYSUM++S#DY(J+1)) GO TOREZ2790

1270
CONTINUE
JTASJ

*xx COMPUTE ITRT = RIGHT CELL BOUNDARY OF TARGET
UXSUM=0.

D0 28D I=1+IMAX
DXSUM=DXSUM+DX{1)

REZ2800
REZ2810
REZ2320
REZ2830
REZ2840
REZ2850
REZ2860
REZ2870
REZ2880

IF (TAXRTeGE DXSUM=e5¥DX{1) e ANDe TAXRT ¢L.T«DXSUM*+.5*DX(I+1)) 60 TO 2REZ2890

190
CONTINUE
ITRT=I
CONTINUE
*xx REDEFINE IMAX AND JMAX FOR ORDERING THE K ARRAYS
BELOW.,
IMAX=NIMAX
JFILB=JUPA+L
JFILASJTB=1
JMAX=NJMAX
I11=11/72
1251272
xxx IS THIS A 1-D PROBLEM
IF (IMAX.GT.1) GO TO 320
»*x YES,ADD TARGET MATERIAL
JMPLSUMAX+L
JMAX=2%JMAX
DO 310 J=UMP1l:JMAX
KSdJ+l
AMX{KISRHINIT*TAU(1)=DY(J)

REZ2900
REZ2910
REZ2920
RE7Z2930
REZ2932
REZ2934
REZ2S940
REZ2950
REZ2960
REZ2970
REZ2980
REZ2990
REZ2995
REZ3000
REZ3005
REZ3010
REZ3020
REZ30320
REZ3040
REZ3050

i




330

340
3:0

IF (TARGI.GT.0.) I2=J
AIXIKIZTARGI

ETH’ETH+AMX(K)*AIX(K)

S AMT T A
wiING J'.I‘Vb—

JPROJ=JPRQOU/2
11=1
GO TG S2u
xx:x PREPARE TO SHUFFLE K ARRAYS SUCH AS TO PRESERVE
K=(J=-1)*IMAX+I+1, THEN ADD MATERIAL TO NEW PART
OF GRID.
D0 360 N-=1rJMAX
J=JUMAX+1=N
K= (J=1)*IMAX+i+IMAX
L=(J=1) * (IMAX+IMAX) +1+IMAX
DO 35C I=1,IMAX
AMX (L) =AMX(K)
AIX(LISAIX(K)
U(L)=U(K)
VIL)=V(K)
IF (JU=1) 340,340,330
AMX(K)=0,.,0
AIX(K}=0.0
V(K)=0.0
U(K)=0.0
K=K=-1
L=l-}
CONTINUE
CONTINUE
**x REDEFINE IMAXsJMAX SO THEY WILL REPRESENT NUMBER
OF COLUMNS AND ROWS IN NEW GRID (SAME AS IN OLD GRID).
IMAXSNIMAX*2
JMAXZNJMAX*2
ILSNIMAX+1
JLENJUMAX+1

y

REZ3060

REZ3070

REZ3080
REZ3090
REZ3100
REZ3110
REZ3120
REZ3130

"REZ3140

REZ3145
REZ3150
REZ3160
REZ3170
REZ3180
REZ3190
REZ3260
REZ3210
F.o23229
REZ3230
REZ3240
RE23250
REZ3260
REZ23270
RE23280
REZ3290
REZ3300
REZ23310
REZ3320
REZ3322
REZ3324
REZ3330
REZ3340
REZ3350
REZ3360

IF (PRYTOP.LE.Y(NJMAX).AND.PRXRT.LE.X(NIMAX).AND.TAYTGP.LEcY(NJMAXRE2337O

1) cAND+TAXRTJLEZ«X{NIMAX,) GO TO 510
*x*xx ADD APPROPRIATE MATERIAL
IN CELLS ABOVE (BUT NOT TO THE RIGHT OF) CLD GRID.
00 430 I=1,NIMAX
Ks(JL=1) *IMAX+I+1
DO 420 J=JL»JMAX
IF (PRYBOT.LT«0s) GO TO 370
IF (JeGE+JP3.ANDeJoLE«JPALANDeI«LEJIPRT) GO TO 390
*xxx NOT PROJECTILE~MATERIAL
(RHOFIL+.EQe0s) GO TO 380
(JeGE«JFILBeANDeJL.LE.JFILA)} GO TO 400
*x¥x NOT FILLER~MATERIAL
(TAYBOTWLT.0s) GO TO 420
(JoGE e JTBoANC o JeLE«JTALAND«I+LEITRT) GO TO 410
**x% NOT TARGET. THUS»VACUUM,.
TO 420

iF
IF

IF
iF

G0
*x*% ADD PROJ.

AMX(K)SRHINI*TAU(I)#DY(J)

IF (PROJUGEQeOs «ANDoVINISEGeO++AND.PROJI EQ.O.) G0 TO 420

IF (I.6T.I1) I1=1

IF (J.GT.I2) 12=J

U(K)=PROJU

MATERIAL

REZ3386
REZ3390
REZ3395
REZ3400
REZ3410
REZ3420
REZ3430
REZ3440
REZ3450
REZ3460
REZ3470
REZ3480
REZ3490
REZ3500
REZ3510
REZ3520
REZ3530
REZ3540
REZ3550
REZ3560
REZ3570
REZ3580
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V(K)=VINI
AIX () ZPROJE
GO TO 420

*x&% AUl FiLLCR
AMX{K)=RHOF IL*TAU{ 1) *DY (J)
GO TO 420
**% MDD TARGET MATERIAL
AMX(K)=RHINIT*TAUCI)*DY(J)
IF (TARGVOEQ.O..I\ND'TARGI.EQOO') GO T0O ’420
IF (I1.6T:11) I1=I
IF (JeGT.L2) I2=J
VIK)=TARGY
AIX(K)=TARGI
K=K+ IMAX
CONTINUE
+xx ADD APPROPRIATE MATERIAL TO CELLS ON THE RIGHT
OF THco OLD GRID.
DO 500 I=ILsIMAX
K=i+1
00 490 J=1»JMAX
IF (PRYBOT.LT.0.? 6T TO 440
IF (JsGE+JPBsAND e JeLE«PALANDILESIPRT! 66 TO 460
*%k NOT PROJECTILE MATERIAL.
17 (RHOFIL.EQeOo) GO TO 450
IF (UoGEJFILBANDsJLLESJFILA) GO TO 470
*%x NOT FILLER MATERIAL.
IF (TAYBOT.LT.0.) GO TO 490
IF (JeGEoJTBoANDcJeLE«JTACANDI+LELITRT) GO TO 480
*xx NOT TARGSET MATERIAL. THUS:VACUUM.
GO TO 490
xxx ADD PROQJECTILE MATERIAL.
AMX{K)=RHINI*TAU(I) %Y (J)
IF (PROJUUGEQsOc sANDeVINI+EQeOe s ANDsPROJILEQeQs) GO TO 490
IF (I.GT.I1) I1=]
IF (JoGTo12) 12=Jd
U(K)=PROJU
VIK)Y=VINI
AIX(K)=PROJI
GO TQ 490
**% ADD FILLER.
AMX(K) =RHOF IL=TAU(I) %xDY (J)
GO TO 490
*%%x AUDD TARGET MATERIAL.
AMX{K) =RHINIT*TAU(I) #0Y (J)
IF (TARGV.EQe0scAND+TARGI.EQ.Us) GO TO 490
1IF (Jo6To.11) I1=I
IF (J.GT.I2) 12=J
V(K)=TARGV
AIX(K)I=TARGI
K=K+ [MAX
CONTINUE
k3% REDEFINE JPROJ,USUALLY J~INDEX OF TOP CELL IN
PROVECTILE (INPUT PARAMETER) .
JPROU=JPROJ/2
4% REDEFINE ACTIVE GRID MARKERS.

11=11+2

132

Yk

REZ3590
REZ3600
REZI610
<E23620
REZ23630
REZ3640
REZ3650
Re236690
REZ3670
REZ3680
REZ3690
REZ3700
REZ3710
REZ3720
REZ3730
REZ3732
REZ3734
RE. 3740
REZ3750 .
REZ3760
REZ3770
REZ3780
REZ3785
REZ23790
REZ3800
REZ3805
REZ3810
REZ3820
REZ3825
REZ3830
REZ3835
REZ3840
REz3850
REZ3860
REZ3870
REZ3880
REZ3890
REZ23900
REZ3910
REZ3915
REZ239290
REZ3930
REZ3935
REZ39%0
REZ3950
RE£Z23260
R23970
REZ3280
REZ23990
REZ4000
ReZ%010
REZ$012
REZU01Y
REZ4020
REZ4030
REZ4040
RLZ4059




S5¢0

CeX2X2)

539

549
. 990

S0

aoaOaO0n

579

12=12+2

IF (I1eGT1MAXY LizimaX

IF (12:6T.JyMaX) 12=JmAX
*xx CALL 7O REZONE AND CDT COUNTED AS A CALCULATIONAL
CYZLEr» SO NC AND T ARE INCREMENTED BEFORE MROCEEDING
On TO PH1,PH3 AND PH2.
WS=T+0TNA
NK=NC+Y

WRITE (59620) WS:MKerDX(1)

k% REDEFINE CONSTANTS ANO CELL LIMITS FOR CALCULATING

TENSIONS AND STRESSES.

KMAXZIMAX*JMAX+L
IMAXAZINAXHY
JMAXASJHAX+L
KMAXA=KMAX+1
N6=N6/2
JSTRIJSTR/2
IF (NUMREZ.UTeNRcZ) NREZ=pNUMREZ
NPLACE=NREZ-NUMRcZ+2 :

*x%x CALCULATE NEv ET)
ETH=0s
DO 530 K=2rKMAX
tTH-tTH+AAX(K)*(«IX(K)+.5*\U(&)**2+V(K)**2))
CONTINUE

REZ4060
RFZQO?O
REZ#982
REZ4084%
REZ4086
REZ4090
REZ4100
REZ4110
RtZ4120
REZL122
ReEZ24124
REZ4130
Rtz4140
REZ%150
REZ4160
REZ#170
REZ4180
REZ4190
REZ4200
REZ4210
REZ4230 -
REZ4240
REZ4250
REZ4260

*¥xJIVIDE JPM(1) BY 2 TO GET NEW PEAK PRESSURE CELLS.REZ4270

00 550 1I=1»IMAX

L=2x%x]

IF (L+GTJIMAX) GC TO SUG
JPM(I)=JPM(L) /72

GO TO 550

JPM(I)=0

CONTINUE

IF (YZQGTO(“lo)) GO TO 610

¥%& SCALE < XISTING TRACER POINTS

LO S6U J=1rJJ
DO 560 I=1-,1%

KP{1rd)=XP (L1 ) /2,

YP(X:J)ZYP(LrJ) /2

CONTINUE
k% REMOVE TRACER POINTS FROM EVERY OTHER CELL AND EVERY
OTHER ROw
NMP=0
M=0
DO 570 J=1:dJr2
MM+l
L=0
DO 570 I=1»11r2
L=l+1

AP (o) =ARP (T J)
YRIL i) ZYP(1,J)
NMP=NidP+1
JTPB=1

133

REZ4280
REZ4290
REZ4300
REZ4310
REZ4320
REZ4330
REZ4349
REZ4350
Rc.Z24360
REZ4370
REZ4380
REZ4390
RtZ24400
REZ4410
REZ4420
REZzu4430
REZ24440
REZi450
REZ4460
REZ4470
REZ4480
REZ4490
REZ4500
REZ4510
REZu520
REZ4S30
REZ454%9
REZ4S50
REZ4560
REZ4S72
REZ4580

b ARSHARRARA o, SR

RV TEPPIRTY PR S, T T TE TR S

ey

e




134

e - S -
3 JIPTSINTIFLOATIOUI/2.4.6) REZ4590 E

; ITPLZINTIFLOAT(I)/2,4,6)+1 REZ4600
e ¢ REZ4610
E ¢ xxx INITIALIZE REMAINING TRACER POINT STORAGE AND REZu620
= C xxx PLACE NEW TRACER POINTS FIRST IN NEW CELLS ABOVE OLD  REZ4630
= C GRID THEN IN NEW CELLS TO THE RIGHT OF OLD GRID. REZ4635
= ¢ REZ24640
. 580 D0 600 J=JTPBJTPT REZ4650
. DO 600 I=ITPL»II REZ4660
AP{X¢J)=0. REZ4670

) YP(IsJ)=0, REZ24680
K=2% ((J=1)*IMAXHL) REZ4690

IF (AMX(K) +EQeD+) GO TO 590 REZ4700
ICELL=2%]~1 REZ4710
JCELL=2xJ=1 REZ4720

¢ xk%x PLACE NEW TRACER POINTS IN CELLS SO THEY LINE UP REZ4722

c WITH EXISTING TRACER POINTS BY USING NPLACE WHICH REZ4T24

(% IS A FUNCTION OF THE NUMBER OF REZONES PERFORMED. REZ4 726
XP({1sJU)=SFLOAT(ICELL=1)+14/24%xNPLACE REZ4730
YP(I2J)=FLOATIJCELL=1) +1,/2.%*NPLACE REZ4740

590  NMP=NMP+1 REZ4750
600  CONTINUE REZ4760

IF (UeGEWJJ) GO 10 610 REZ#770

c **¥¥x GO BACK THROUGH LOOPS ADDING POINTS ON RIGHT SIDE OF  R£zu772

C OLD GR1D. REZ477Y4
JTPB=JTPT+1 REZ4780

JTPT=JJ ReZ4790

ITPL=1 REZu4800

G0 To 580 REZ4810

610 RETURN REZ4820

T C REZ4839
620  FORMAT (1H ////22H PROBLEM REZONED AT T=:1PE12.676XsSHCYCLEILsEXr6REZUBHY
1HDX(1)Y=eEL2.6///7) REZ'$850

END REZ4860=




Tl SUBROUTINE ERROR

g2y
16C(102)
521 3)

' AMVR ¢

1EANPY

KB ’

' SOLID »

' WFLAGF
2)CYCLE )

ERR

Qe

ERR
£R]
ERR
ERR
ERR
ERR
ERR
ERR
EKR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
© ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
E&R
ERR
E&R
ERR
ERR
ERR
ERR
E£RR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR

g c .'..0...0....0000'.‘Q.Oﬂ..'...00...0...'.......0...'.0...."'..'.ng~.\
2 ¢
! ‘ DIMENSION AMX{2532) 2aIX{(2582)20(2502) »yi2502) P25
1 X(52) r XX(54%) e TAU(S2) 1 JPHM(52)
2 Y(102)  »YY(l04) »FLEFT(102)» YAMC(102)s S
3 GAMC(1u2) ¢
4 PK(1S)» Z(150) ’
5 XP(26+51) 1 YP(26251) ¢
. 6 PL(20%)  »UL(204)  +PR(204) o
i 7 RSN(H2)s»  RST(52)¢ :
: 8 CMXP(5) +CMYPL(S) +1J(5) r JK(S) ’
i 9 DX(52)  +UDX(58) +DY(102) +DDYC(104) »
; 5 SHB(52)  »#STB(52)  rUK(S2¢3) 2VK(S2,3) »RHO(
: C x*xx DIMEMSIONED ARRAYS
c xk% Z2-BLOCK 15 SAVED ON TAPE.
; COMMON z
- COMIHON PK
| COMMON  YY» AX
: COMMON  DDX ¢ DDY
COMMON  AMX» AIXy Uy Vo P
COBMON  TAU» JPi
COMMON UL » PL
COMMON XP » P CMXP» CMYP
c k¥ NON-DLIAENSIONED VARIABLES
COMMON AID  JAMMV 2 AMMY  2ANPY  SANMUR s AMUT
1AMVT  +DELEB +DELER ¢DELET »DELM +DTODX »DXYMIN»EAMMP
2t tERDUMP 1 v 13 e IWE e 'K ' XA
3LL ' MD 1 ME 2 27T ' NERR o NK ¢+ NPRINT,
4NR ¢NRZ  +NULLE +PIDTS +SIEMINSSNR  +SNT  +STR
5SUM  »TESTRE»TWOPI sURR  »dS PYUSA  #V¥SB  2WSC
6WFLAGL » WFLAG?
c
c sxx THE FOLLOWING EQUIVALENCES MAKE AVAILABLE
c X(0)» Y(0J2 DX(0)» DY:0)
C
EQUIVALENCE (XX(2)9 x(1))y (YY(2)s Y(1))
EQUIVALENCE (DDX(2)» DX{1))s (DDY(2)s CY(1))
C
o xk% SPECIAL EGWULIVALENCES FOR PH2 ONLY
c
£QUIVALENCE (UL FLEFT) » (UL(1032) 1 YAMC) »
] (PL+GAMCPR) » (PL(103)+SIGC)
C
C x%% SPECIal. EQUIVALENCES FOR PH3 ONLY
c
EQUIVALENCE (ULPRSN) 2
1 (PL?RST) » {(PrUKY
2 (P(157) 2 VK)y (P(313)»SNB)»
3 (P(365)+ST8) » (P(%417) +RHO)
C
c %% SPECIAL EwUIVALENCES FOR EDIT
C
. EQUIVALENCE (PR(1)r 1J)r  (PR(B)» JK)
C
c xxx Z-STORAGE EQUIVALENCES
C
.- EQUIVALENCE (Z( 1),PROB e (2Z(
i
|
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10
20

30

40
50

z
<

70

80

90
100
110
120
130
140
150
160
170
180
190
200
216
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
20
430
449
450
460
470
480
490
500
510
520
530
540
550
560
570
580
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E ‘lg' 1z 3,07 Yo (20 4)rNUMSP )2 (20 RYWNFRELPY(Z! g):NDUMDTZ):  ERR 590
F B . 2(Z0C  T7)2ICSTOP)»(2( 8)Y2PIDY D (20 9)»TOPMNU ) r(Z( 10):RTMU )2 ERR 660
- B S(ZC 11)pSTKL ) (Z( 12)PNUMREZ) ¢ (20 13)9ETH ) (Z( 14);UNL4 )r ERR 610

. BCZC 1S)oRHINIT) 2 (ZC 16)2PROJI ) (20 17)sUNLIT7 )2 (2( 18)sXMAX ) EKR 620

) 520 19) 142 e {Z( 20)+NREZ Do (20 21)+AMDM )2 (Z( 22)sUVHAX )¢ ERR 630
6(Z2( 23)2UN23 ) 2(ZC 28)»"MIN )¢ (2( 25)9JSTR )2 (2( 258)+DTNA -)» ERR 640
TEZ0 27)9CVIS )2 (Z( 28)eSTK2 ) (2¢ 29)¢STEZ )9 (2Z¢ 30)+NC ) EKR 650
8(Z( 31),UN3L )2 (Z( 32)snRC Yo (20 33)2IMAX ) r(2( 34),IMAXA )¢ EKR 660
9(Z( 35)pJMAX )2 (20 36)2JUMAXA )¢ (20 37)1KMAX D (Z( 38)KMAXA ) ERR 670
EQUIVALENCE ERR 680
1(ZC0 39).80TM D)o (20 30)2BOTMV D¢ (Z{ 41) /NUMSPT) »(Z( 42)+,CZERO ) EKR 690
2(2( 43)2nUMSCA) v (20 44) 2PRLIM )¢ (Z2¢ 45)1PRDELT) ¢(2( 46)PRFACT) ERR 700
EQUIYALENCE EKR 710
1(z2C 47),11 Yo (2Z( 48)r12 Yo (ZC 49) 2 IPCYCL) ¢ (2( SO)»TSTCP ¥ ERR 720
2(2( 51)9yRHOFIL) 2 (Z( H2)»TARGY )¢ (Z2( S3) N3 e (Z( S4),IVARDY)» ERR 730
S(Z( 55) VT Y (Z({ 56)¢NH Yo (Z( 57)9RTHM Ys(Z{ 58)sRTHMV )» ERR 740
4(Z( 59)rUNSY Y (Z( 60)N10 Yo (20 61)9N11 Y (Z( 62)1GAMMA )2 ERR 750
S(Z( 63)eTOPM ) (Z( 64)BOTMU ) (Z( 65) SN Ye(Z( 671 TCPMV )2 ERR 760
6(2( 67):PRYZOT) »(Z2( 68)1PRYTOP)» (Z( 62)+PRXRT )2 (Z( 70)»CYCPH3)» ERR 770
TCZC 7)Y oREZFCT) o (2 72)+TARGI Je (Z( 73)+PROJU )¢ (Z2C 78),B8BCUND)» ERR 780
8(2( 75)¢EVAP )2 (20 76)1ECK Yo (Z0 77)eNECYCL) 1 {Z2( 78) 011 Y» ERR 790
9(2( 79)yJJ Yo (Z2( 80) rNMP o {Z( 81)sY2 10 (Z( 82),EZ2PH1 ) ERR 800

L

Y ZAC S L I L T
\ R T AR

EQUIVALENCE ERR 810
1(ZC 83)r IVARDX) ¢ (Z( 84)»T Yo (20 85) e NHPMAX) r (2( 85)PMIN )¢ ExR 820
2(Z0 B87) 2 INTER )¢ (Z( g88)#TAYBOT)» (2( 89)+TAYTOP) ¢ (Z( 90)»IEMAP )¢ ERR 830
1 3(Z{ 91) 94iC Yo (ZC 92} MR Yo (Z( 93) M2 ) (Z2( 94),MB ) ERR 840
EQUIVALENCE ERR 850
» 1(Z{ 95),REZ Yo (ZC 96) tNODUMP) s (Z( 97))UNI7 ) »(2( 98)+UN98 )+ ERR 860
P 2(Z( 99),UN99 ) »(2(100)+EVAPM )» (2(101)EVAPEN) ¢ (Z2(102)»EVAPMU) ¢ EKR 870

3(Z(103) sEVAPMV) » (Z(104) 1EZPH2 )9 (Z(105)sSNL ) 2(Z(106)+STL )¢ ERR 88U
4(ZC107) s TAXRT ) (Z(108) + IDNMAP) » (Z{109) 1 IPRHMAP) » (Z(110) +ROEPS )¢ EKR 890
. 5(Z(111) pRHINI )»(Z(132)sVINI o (Z(113)sFINAL )»(Z(114)»IVMAP )» ERR 900
S 6(Z(115)9RHOZ 1+ (Z(116)rESA  )» (Z(117)9ESEZ )+ (Z(118)+ESB )¢ ERR 910
- 7(Z(119) yESCAPA) » (Z(120) sESESP )» (Z(121) 1ESESQ )+ (Z(122) sESES )» ERR 220
-} 8(Z(123) 1ESALPH) » (2(124) yESBETA) » (Z(125) »ESCAP3) + (Z(125) +IUMAP )+ ERR 930
3 9(Z(127)9SS1 ) »2{(Z(128)¢SS2  )» (Z(129)»UMIN ),(Z(130):554 ) ERR S40
i EQUIVALENCE ERR 950

wa——

i 1(Z(131) ¢+ PRTINME) » (Z2(132) fEOQR Yo (Z2(133)1E0T 1+ (Z2(134),E08 Y+ ERR 960
f : 2(Z(135),EMO0R )2 (2(136) 1 DXF Yo (2(137)DYF ) (2(138) »RHOMIN) » ERR 970

3(Z2(139)2STAS)» (Z2(140) + XIENRG) » 2(141) +XKENRG)» (2(142) ¢ XTENRG) »ERR 980
‘ G(Z{143)STT Yo (Z2C144) »DTMIN D (Z2(185) »TRNSFC) » (Z(146) +EMOT s ERR 990
‘ 5(2(147)2JPROJY )2 (Z2(148)»CNAUT )» (Z2(149)2BBAR ) (Z(150),EMO3 ) ERR1000

c ERR1010
C Oe_oooooo0090000000000OooooocolQOQo000000000000000090000.co.ooaooo‘-'ERRloao
C ERR10630
C END OF COMMON ERR1040
c ERR1050
C QOCOOOOOOOQOOOOOuooloooooooooooooooooocoo'o'coooo'ooooooeoooaoooo-ERRlOsO
C ERR10790
IF (HERR.EQ.1) GO TO 120 ExR1080

GO TO (10,20,50040¢502600,70280090,100)» NR ERR1090

10 WRITE {60130) NK ERR1100
L GO To 110 . ERR1110
2y WRITE (6s140) NK ERR112G
60 TO 110 ERR1130

3 WRITE (60150) NK ERR1149
GO TO 110 ) ERR1150
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4o WRITE (60160} NK ERR11-0

y GO To 110 EKR1170
50 WRITE (62170) NK ERR1180
GO TOo 110 EKR1190
60 VRITE (60180) NK ERR1200
G0 TO 110 ERR1210
LT WRITE (69190) NK ERR1220
) 60 TO 110 ERR1230
3y WRITE (6r200) NK ERR1240
] 60 TO 110 : ERR1250
9u wRITE (62210) NK ERR1260
GO 7O 110 ERR1270
109  WRITE (60r220) NK ERR1280
! 110 WRITE (6¢230) IrJdakeiMeZ2(M)eZ (M) 2:4=19150) ERR1290
£ c *4x IF NR=1er ERROR IS IN INPUT DECK ERR1292
1 IFINR.EQ.1) GO TO 120 ERR1294
(" #xx IF NRZS AND NK=130» EDIT PRINT HAS JUST BEEN DONE. BY EKRR1296
: c SETTING ERDUMP=1.,EDIT WILL DO A TAPE DUNP BUT NOT ERR1298
C AMOTHER PRINT. ERR1300
1IF (NR.EUeDeAND o IKEWe130) ERDUMP=1, ERR1310
NERR = 1 ERR1315
13=11 ERR1320
HPRINT=1 ERR133C
WFLAGL=1, ERK1340
NUMSPT=NOUMP7 ERR1350
CALL EDIT ERR1250
120  CALL EXIT ERR1370
C ERR1380
C ERR1390
150  FORMAT {(1H1:5X»3uH*%x ERROR EXIT - SEE STATEMENT NUMBER »15:10H INERR1I400
1 INPUT } EXRR1410
140 FORMAT (1H1:5Xr338}{%xx ERROR EXIT -~ SEE STATEMENT [UMBER +I5¢10H INCRR1420
1 SETUP ) ERR1430

150  FORMAT (LH1»5%» 3045 %x%x ERROR EXIT - SEE STATEMENT NUMBER »15:10H INERRL14H0-
1 CDT ) ERR1450

160  FORMAT (1HleHXe3dbixx ERROR EXIT - SEE STATEMENT NUMBER »1S¢10H INERR1460
1 ES ) cRR1470
170  FORMAT (1H1:5Xs3LH*xx ERROR EXIT -~ SEE STATEMENT NUMBER »15+10H INERR1480
1 EDIT ) ERR1490
160  FORMAT (1H1:9X238H*x% ERROR EXIT ~ SEE STATEMENT NUMBER »1S5210H INERR1500
1 MAP ) ERR1510

190  FORMAT (1H1,5Xs30H%xx ERROR EXLT = SEE STATEMENT NUMBER ¢I5»10H INERR1S20
1 PH1 ) ERR1830

2U0  FORMAT (LH1,5%s3oH*x> ERROR EXIT = SEE STATEMENT NUMBER »15:10H INERR1540
1 PH3Z ) ERR1550

210  FORMAT (1HL»5X»3oH¥x% ERROR EXIT - SEE STATEMENT NUMBER +152104 INERR1560
1 PH2 ) ERR1570

220  FORMAT (1HLs5X233H%x%x ERROR EXIT -~ SEt STATEMENT NUMBER ¢15¢10H INERR1580
1 REZONE) ERR1590

230  FORMAT (//5X:6H I=113s6H J=1316H K=13//16Xs THZ~BLOCK//6XERR1600
115H REAL FOKMAT  »5X»15H INTEGER FORIMAT/2X21HI»8Xo4HZ(I)» 17X 4HZ(ERR1610

21IV// (192X E15.615X9115)) ERR1620

. END ERR1630~
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: . T. DICTIONARY

i This section includes a description of the use and location of each of

the variables in the program. The following terminology is used in the

. ictlionary:

"Local" Means rame is lccal to subroutine (not in Blann Common).

"Local(c)" Means name js in Blank Common (or equivalenced to a vari-
able in Blank Common), but its value is never passed to
another subroutine.

"Giobal” Means name is in Blank Common (or equivalenced to a
variable in Blank Common) and its value is passed from
one routine to another.

= 2(N) Means variable is equivalenced to a member of the Z-

array, the first array in Blank Commen. These vari-

gbles are usually used in setting up and restarting.

ADDVL Local Used in SETUP. Used in finding vclume of cells con-

3 : Bl i
R
.
.

taining sphere~boundary.

% AID Local(c) Used in EDIT in calcuwlation of crater depth.

¥

F AIX Global Specific interral emergy in a cell. (IMAX by JMAX
array. )

- . ALE Constants Used in MAP. This array has alphabetic characters

for pressure, density, velocity, and energy waps.

¢ (Defined in DATA statement.)

AMDM = z{21) INPUT varameter. A cell with compression > AMDM is
considered solid.
3 Usuval value: 0.95 to 0.99.
Used in ES in testing whether to allow ncgative pres-
{ sures (tensions). ‘
t Used in INPUT to calculate SOLID = AMDM * RiOZ, which
. is used in CT and PH3.
AMMP Local Used in PHZ2. Mass moving across right boundary of a
n ' cell. (See Appendix B)
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AMMU

AFMV

ANMPY

AMUR

AMUT

ANVR

AN

AMX

AREAFC

BRAR

BEOUND

BOTH

ECTMU

Local

(c)

T,ocal

(c)

Local

(c)

I.ocal

Local(c)

(c)

Local

(c)

Local

(c)

Local

Global

Local(c)

Local

z(149)

Z(74)

i}

2(39)

7.(6}

Used in PiI2, Radial momentum transpor.ed across the

bottom boundary of a cell. (See Aprendix B)

Used in FH2. Axial momentum transported across the

bottom boundary of a cell. (See Appendix B)

Used in PH2. Amount of mass moving across bottom

of a cell. {Seec Anpendix RB)

Used in PH2. Amount of mass moving across top of a
cell. (See Aprendix B)

Used in PH2. Radial momeatum transported across

right boundary of a cell. (See Appendix B)

Used in PH2. Radial momentum transported across

to» boundary of cell. {See Appendix B)

Used in PH2. Axial momentum transported across right

boundary of a cell. (See Appendix B)

Used in PH2. Axial momentum transported across top

boundary of a cell. (See Appendix B)
liass in a cell. (IMAX by JMAX array.)

Used in SETUF. Area of a cell-face. Used in setting
up a sphere. FEquivalenced to DELEB.

Used and calculated in PH3

Used in CDT. An INPUT perameter used in local sound-
speed calculation whose value devends oa the kind of

raterial. (Lc:al sound-speed is approximated as

Co + (BEAR) * /P(K) .)

Calculated in PH3. Printed in EDIT under "Plastic-

Work." Tctal work done by the plastic stresses.

Calcuwlated in PH2. Printed in EDIT. Totsl mass lost

out botton of grid.

Calculated in PH2. Printed in EDIT. Total radial-

morentum lost cut bottom of grid.
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DDX

DDY

LELEB

DELER

DELET

Global

Global

Local(c)

(Local(t'

)
Local(c'

- ROEED L eemmmm e s o Tt G o

Calculated ir PH2. Printed in EDIT. Total axial~

momentum lost out bottom of grid.

Used .and cs2lculated in EDIT for printing the centimeter
coordinates of the tracer points.

Used in CDT, INPUT. Approximate sound-speed of
material; calculated in INPUT as

_ /ESCAPA _
o=/ iz = AP -

Used in EDIT for printing radii of crater depths.
Equivalenced to UL array.

INPUT parameter. Used to describe the botitom
boundary-condition. Used in PH1, PH2, PH3.

Bottom boundary is transmittive when CVIS = -1.,
reflective when CVIS = O,

Used in INPUT, SETUP, CDT, EDIT. Cycle number (an
integer value in floating point form).

Used in MAIN and PH3. INPUT parameter: Number bf
times to subcycle PH3. If value is -l., PH2 is
omitted.

INPUT parameter. Value of Yo for yield streangth
calculation. Used in PH3. (See STRENG)

An array equivalenced to the DX array such that
pbX(1) = Dx(0).

An array egnivalenced to the DY array such that DDY(1)
= DY{0).

Used in Pl2. Total energy associated with mess trans-
ported across botton boundary of a cell. - (See
Appendix B)

Us=2d in PH2. Total erergy associated with mass trans-

ported across right boundary of a cell. (Sce Appendix B)

Used in PH2. Total energy associated with mass trans-
ported across top boundary of a cell. (See Appendix B)

140




T

e b L SN LG St AN

[ L v ottt 1 LI
& o A

. vy

i
. g

]
i
4

DELL
DELM

DELU

DMIN

DSCALE

DTFACT
DTMIN
DTNA
DTHNOW

DTODX
DTODY
DTSTR
. DUODX
DUODY

- DVODX

Local
Local(c)
Local

Local

= 7(2)

Local

= 2(3)

Local

1
N
Py
Ny
Ch
A

e W X e

Used in PH2, PH3. Change of specific internal ennrgy

P,

of a ceLl.

Used in PH2 for total mass moving into or out of a :
cell. ) ;

Used in PH2, PH3. Change of radisl velocity of a
Cell. ’

Used in PH2, PH3. Change of axial velocity of a
cell,

INPUT parameter. Allowable relative error in energy
sum. If error is > DMIN then calculation is termin-
ated. Used in EDIT. If everything is working right
you should be able to use 10°3 for DMIN.

Used in MAP as linear scale factor for compression

maPe

Time step. Calculated in CDT. Used in SETUP, EDIT,
PH1, PH2 and PH3.

Used in PH3 in calculating a variable time step when
subcyeling the PH3 calculations.

IWPUT perameter. Used in CDT. After STAB = FINAL,
if DT < DTMIN execution is stopped.

DT from previous time cycle. Used in INPUT, CDT,
EDIT, REZONE and PH1.

Used in EDIT. Used for saving DT when calling CDT

to recclculate pressures after a REZONE.
Used in PH2 for DV/DX.

Used in PH2 for DT/DY.

Used in PH3. DT fer recycling through PH3.
Used in PH3. DU/DX.

Used in PH3. DU/DY.

Used in PH3. DV/DX
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DVODY

DX

DXF

DXSUM

DXYMIN

DY

DYF

DYSUM

EAMMP

EAMPY

ECK

EMOB

EMOR

EMOT

ENERGY

ERGY

Local

Global

= Z(136)
Local
roca1(¢)
Global

= 2(137)

Local
1oca1(C)
Loca1(€)
Loca1(C)
= 2(76)

= 2(150)
= 2(135)
= 2(146)

Local

Local

Used in PH3. DV/DY.

The radial dimension of cells. Equivalenced to DDX
such that DDX(1) = DX(0).

An INPUT parameter used to calculate the DX array if
the radial dimension of the cells is uniform.

Used in SETUP and REZONE to find cell dimensions of

packages when DX is not constant.

Used in CDT. Minimum (DX, DY) of a cell. Used in
calcwlation of SRATIO and DT.

The axial-dimension of cells. Equivalenced to DDY
so that DDY(1l) = DY(0).

INPUT perameter. DY of all cells, if DY 1s constant.

Used in SETUP and REZONE to find cell dimensions of

packages when DY is not constant.

Used in REZCNE, PHl, and PH3. Temporary storage for
en>rgy calculations. :

Used in PH2. Specific internal energy of mass
moving across right edge of cell.

Used in PH2. Specific internal energy of mass

moving across top of cell,

Used in EDIT. Relative error in energy sum. If
|ECK] > DMIN, execution is stopped.

calculated in PH2. Printed in EDIT. Energy change
out of bottom of mesh.

_Calculated in PH2. Printed in EDIT. Energy change
out right side of mesh.

Calculated in PH2. Printed in EDIT. Energy change

out of top of mesh.
Used in PH2 to sum energy of cells.

Used in PH2 as temporary storege for energy of a celle.
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EOB
EOR
EOT

ERDUMP

3
0
>

ESALPH
ESB

ESBETA

ESCAPB

ESES

ESESP

- ESESQ

i

Z(13h)

7(132)

i}

7(133)

Local(c)

7(116)

n

z(123)

7(118)

z(124)

i

z(119)

I

z(125)

Local

= 2(122)

= 7(120)

= 7{121)

e S e S Yoo e e by SN

Calculated in PHl. Printed in EDIT. Energy change'

due to vork done at bottom boundary.

Calculated in PHl. Printed in.EDIT. Bnergy change

due o work done at right boundary.

Calculated in PHl. TFrinted in EDIT. Energy change

due to work done at top boundary.

Used in EDIT and ERROR. Flags EDIT to stop execution
because EFROR hes been called.

"n_

INPUT parameter. Vslue of "a” in equation of state.
Used in ES. {= y - 1 vwhen using perfect gas equation
of state.)

INPUT parameter. Value of "@" in cquation of state.

Used in ES.

INPUT parameter. Value of "b" in equation of state.

Used in ES.

INPUT parameter. Valus of "8" in equation of state.
Used in ES.

INPUT parameter. Value of "A" in equation of state.
Used in ES.

INPUD parameter. Value of "B" in equation of state.
Used in ES.

Used in MAP as a logrithmic scale factor for energy
map.

IiPUT parameter. Valae of ES in equation of state.
Used in ES.

INPUT varameter. Value of ES’' in equation of state.
Used in ES.

INFUT parameter. BESESG is usually equal to ESESP.
It is used tu test whether a cell shouwld be con-

sidered hot or c¢old infree-surface trectment. Used

in CDT and PHZ2.
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Local

Local

Ty ot i
RISt ax s

= 2(117)

= 7(13)

= 2(75)

EVAPEN = z(101)

EVAPM = 7,(100)

EVAPMU = 2(i

02)

EVARMY = 2(103)

s & e oo A A &3> S T e DA e ST

INPUT parameter. Value of "Eo" in equation of state.
Used in ES.

Used in EDIT to sum energy and calculate relative

error of energy sum.
Used and calcalated in ES. = p/po.

Theoretical velue of total energy in the mesh. Used
in SETUP, EDIT, REZONE, PH1, PH2, PH3. Calculated in
SETUP initially; in PH2 thereafter. It is redefined
in REZONE.

INPUT parameter. Used in PH2, Any cell with density
less than EVAP times initial density of "projectile"
is "evaporated" and its energy subtracted from theo~
retical energy of system. (1073 to 1078 are

appropriate values.)

Calculated in PHZ and CDP. Printed in EDIT. Sum of
energy lost through "evaporation" descrited under
EVAP. Adjusted in CDT when “"evaporating" energy of
isolated cells. Initialized in SETUP. Eguivalenced
to SIESPH in SETUP.

Calculated in PH2, Printed in EDIT. Sum of mass
lost through “evaporation" described under EVAP.
Used in PH2 and CDT when "evaporating” mass of iso-
lated cells. Initialized in SETUP. Equivalenced to
RHOSPH in SETUP.

Calculated in PH2. Printed in EDIT. Sum of radial
momenta lost through "evaporation.” Used in PH2 and
CIT when "ev: orating” momentum of isolated cells.
Initialized in SETUP. Equivalenced to VINSPH in
SETUP. : '

Calculated in PH2. Sum of axial momenta lost through

"evaporation". Printed in EDIT. Used in PH2 and CIT

when "evaporating" momentum of isolated cells. In-
itialized in SETUP. Equivalernced to RHOOUT in SETUP.
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EZPH1

EZPH2

FINAL

FLEFT

FLOTMA
FRX
FRY

GAMC

GAMMA

HOOP
I
TAID
ICELL
ICP3

ICSTOP

IDL

7(82)

Z(104)

L}

z{113)

Loca1(C)

Local
local
Loczal

Loca1(€)
= 7(62)

Local
Local (c)
Local
Local
Local

= 2(7)

Local

g

Energy gained through setting negative internal
energles to zerc in PHl. Printed in EDIT.

Calculated in PH2. Sum of specific internal energy
fluxes less than SIEMIN and negative internal energies

set to zero. Printed in EDIT.

INPUT parameter. Maximum value of stability fraction
(STAB). If FINAL = O; the stability fraction will be

constant. Used in CDT.

Used in PH2. Radial momentum of mass moving across
left side of cell. Fquivalenced to UL array. (See
Aprendix B)

Used in MAP.
Used in PH2 for moving tracer-points.
Used in PH2 for moving tracer-points.

Used 1. DH2. Mass moving across left side of cell.

Equivalenced to PL and PR arruys. (See Appendix B)

Calculated value of GAMMA = ESA +1. Calculated in
INPUT. Used in CDT.

Used in PH3. Hoop stress.

Used in most subroutines as index in redial direction.
Used in EDIT in crater depth calculation.

Usca in REZCNE when placing tracer points in new cells.
Used in PH3: = INT(CYCPH3).

INPUT parameter. Used ir EDIT. Execution stops on

ICSTOP cycle when stopping on cycles rather than time.

Used in MAP. Number of colwmns in maps. Ua cycle
0, IDL = IMAX; otherwise IDL = Il.
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. IDWMAP = 2(108) ]
. " TIEMAP = 2(90) Defined in IHPUP. Used in VAP Lo specify the nurber
. IPRMAP = 2(1C9) } of synbols to be used in the density, energy, pres-
. IUMAP = 7(115) sure, u-velocity, and v-velocity naps, respectively.
' IVMAP =Z(114) |
11 = 2(78) Used in REZOWE, EDIT, and SETUP. The nwber of
- tracer voints in each row.
1J 10call®)  Used in EDIT. Used to identify which colum a tracer
point originated <n. Equivalenced to PR(1) in EDIT.
IK Local Used in PH3 as index, =1 + 1.
IKK Local Used i PH3, = IK + 1.
1 E ILIM1 Local Used in MAP as index for printing values of symbols.
E ILIM2 Local See ILIML.
; % IMAX = 2(33) INPUT parameter. MNumber of colwms ir mesh. IMAX
% % must b2 an even number if grid is to be rezoned with
? 3 the exception that IMAX = 1 fc. a 1-D prcoblem. Used
; . in SETUP, ~DT, REZONE, EDIT, PHl, PH2, and PH3.
E IMAXA = 2(3%)  IMAX + 1. Used in SETUP and REZOME.
' INTER = 7(87) INPUT parameter. If INTER # 0, EDIT will print after
CDT, PH1 and PH3. If INTER = 99, in addition 12 extra
EDIT prints, stresses are printed in PH3. (LOTS of
4 printing.) If INTER = 7, energy toials are printed
% in PH2 in addition to the extra EDIT prints. Used
in MAIN, EDIT, PH1 and Ph2 and PH3.
; INTMA  Local Used in MAP. &
f IP Local Used in EDIT. The column a tracer point is in.
) § IPCYCL = 2(49) INPUT parameter. Used in EDIT. The number of
g cycles between EDIT prants whe=n printing on cycles
’ . rather than time.
* IPRT Local " Used in REZONE. HNuzber of ceolumns in projectile
) . after rezoning.,
/{ .
ik
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IspuMxX

ITPL

ITRT

IVARDX

Ez IVARDY

| IvS

IX
Iy

I1

I2

13

S ma———— o —————

Local

Local

Local(c)

2(83)

z{sh)

Local(c)
Local

Local

= 2(47)

= 72{k8)

(c)

Loca’.

Local(c)

Used in SETUP. I-index of right-most column which

contains sphere material.,
Used in REZONE for adding lracer-points in added cells.

Used in REZ0IE. HNunber of columns in target after

rezoning-

Used in SETUP. ®lag for variable radial dimension
of cells.

Used in SETUP. Flag for variable axial dimension

of cells.

Used as local index in INPUT, SETUP, CDT, EDIT,
PH2 and PH3.

Used as index in PH2 for tracer-point movewment.
Used as index in PH2 for tracer-point movement.

INPUT par.meter. Il is used to limit calculation

in radial direction to "active mesh." Beyond Il
nothing is yet disturbed from initial conditions. Il
is specified initially as (2 + the column-nurber of
the iast column in which there is a non-zero velocity
or internal energy). However, Il is never larger
than IMAX. Il is increased aulomatically as inactive
cells beome active, TIf IMAX = 1, then I1 = 1. Used

in CDT, EDIT, RZOWE, PH1, FH2 and PH3.

INPUT parameter. Like I3 but for axial-distwrbance-
limit. I2 is specified initially as (2 + the number
of the upper-most rowv in which there is a non-zero
velocity or internal encrgy). 12 is increasea auto-
mzticaliy as inactive cells become active. However,
12 is never largey than JMAX., Used in SETUP, CIT,
EDIT, REZONE, rPHl, PH2, PH3.

Used in EDIT as a flag ior "short" or "iong" prints.

Used as row-index in most subroutines.
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JA

JCELL
JCENTR
JOL
JFIIA
JFILB
JFLAG

JINTL

Jd

JMAX

JPA

JPB

Locadi
Local

Local

Tocal

Local

Local

Local

Local

Local

= Z(79)

Local(c)

n.

Local

Local

Local

Local

2/35)

2(36)

R SR o IR TR e R T W e e

Used in SETUP to calcwlate J-index of top of sphere.
Used in SETUP to calculate J-index of bottom of sphere.

Used in REZOWE when placing tracer points in added

cells.

Used in SETUP. J-index of row just below center of

sphexre.

Used in MAP. Number of rows in maps. On cycle O,
JDL = JMAX; otherwise, JDL = I2.

Used in REZONE. The J-index of the row immediately
below the target.

Used in REZONE. The J-index of the row immediately
above the projectile.

Used in PH3. Used in connection with JEM for deciding

where to stop calculating stresses.
Used in CDT in defining JPM arrecy.

Used in REZONE, EDIT and SETUP. MNurber of tracer

points in each column.

Used in EDIT. Used to identify which row a tracer
point originated in. Equivalenced to PR(6).

INPUT parameter. HNumber of rows in mesh. JMAX must
be an even nunber if grid is to be rezoned. Used in
SETUP, CDT, EDIT, REZOKE, PHl, PH2, PH3.

JMAX + 1. Used in SETUP and REZONE.
Used in REZONE. Limit on do-loop, = JMAX/2 + 1.

Used as an index in CDT. Used in EDIT., 9he rov a

tracer point is in.

Used in REZONE. The J-index of the top row of
projectile.

Used in REZONE. The J-index of the bottom row of

projectile.
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JPROJ

JRADA

JRADB

JSPHBT

JSPHTP

JSTR

JTA

JTPB

JITPT

Glcbal

= 2(147)

Local

Local

Local
Local

= 2(25)

Local
Local

Local

Local
(c)

(c)

loocal
Local

Local(C)

Calculated in CDT; used in PH3. Tnitialized, adjusted
and saved on tape in SETUP, INPUT, EDIT and REZONE.
JPM(I) is J-index of cell with local maximum pressure

in column I.

INPUT parameter. Usually the J-index of top cell in
projectile. Used in SZTUP and EDIT. Adjusted in
REZONE., The zero point in the crater depth calcul-
ation. A division for printout of total energies,

mass and momenta.

Used in SETUP. The J-index of the top cell on the

axls containing a part of the sphere.

Used in SETUP. The J-index of the bottom cell on the

axis conteining a part of the sphere.
Used in SETUP as index in placing sphere.
Used in SETUP as index in placing sphere.

INPUT parameter. When active-grid gets to J3TR in J
direction, stress calculations begin and negative
pressures are permitted. JSTR needs to be large
enough so that a shock can become well established
before stress calculations begin and negetive pres-
sures are allowed. Othervise, meaningless perturb-
ations are calculated in material which is still at
rest. Used in Pd3, CDT and REZONE.

Used in REZONE as index.
Used in REZONE as index.

Used in REZONE. Index for "weeding out" and adding

tracer pcintse.

Used in REZONE. See JIPB.

Used as cell-index in all subroutines.
Used as index in CDT and PH2.

Used as index in CDT.
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STty

LRI b it

MR ol e b s

e«

MASS

MAXEX?

MC

Tocal

2(37)

2(38)

It}

Local
Local
Local
Local
Local
Local(c)
Local
Local

Local
Local
Local
Local
= 2(94)
= 2(91)

Local(c)

Used as index in EDIT to remove tracer points irom

empty cells.

Calculated in SETUP [IMAX*JMAX+l). Used in PH3,
SETUP, EDIT, REZONE. Largest value of K (cell-index).

Calculated in SETUP (KMAX+l). Used in INPUT, SETUP,
EDIT and REZONE.

Used in EDIT for spacing printed output.

Used as index in EDIT, IWPUT, PHZ2, ?H3, REZONE.
Used as index in PH2.

Used as index in PH2.

Used as index in PH2 and FH3.

Used as index in PH1, PH2 and PH3.

Used in EDIT and PH3 in assigned GO TO statementis.
Used in EDIT in assigned GO TO statements.

Use( as index in SETUP, EDIT, PH2, REZONE, PH3,
ERRCR.

Used in MAP to specify symbol ¢o be printed for

each cell.

Used in PH2 for temporary storage of the mass of

a cell.

Used in MAP to define logarithmic scale factor for

each map.

Used and calculated in SETUP. The J-index of the
bottom row of projectile.

Used and calculated in SETUP. The J-index of the top

row of projectile.

Used in SETUP. Flag indicating whether or not there
is a target.
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MINEXP

MR

MSIAVE

5 MZT

I

N3

N10O

N1l

R TN
.
.

I ST T

Local(c)

Local

= 4(92)

Local

= 2(93)

Global

Tocal

= 2(53)

= 2(56)

Global

Global

. R - e . e = . - -3 B e

Used and calculated in SETUP. The nurber of columns
in the target. (If target extends beyond mesh, ME =
IMAX. )

Used in MAP to define logarithmic scale factor for

each 1rap.

Used and calculated in SETUP. The nurber of columns

in the projectile.

Used in PH2 as storage for slaved-cell index when

transporting mass across top edge of cell.

Used and ~alculated in SETUP. The J-index of the

bottom row of the target.

Defined in INPUT (MZT = 150). Used in SETUP and EDIT.

The nurber of Z-bleck words.

Used as an index in PH3, PHL, PH2, REZONE and EDIT.
In SETUP, N is the J-index of the top row of the
tar get .

Defi..ed in SETUP. Used in SETUP, EDIT, INPUT in
reading Aand writing tapes. = O if there are no

tracer points; = 1 if tracer points are used.

INPUT parameter. Used in ES. Negative pressures are
allowed in cells above J = N6 after active-J reaches
JSTR value. The value of N6 is reset in REZOHE.

N6 = O allows negative pressures everywhere. On the
other hand, to make sure that negative pressures are
always set to zero give N6 a very large value (many
times as large as JMAX) since in REZOWE N6 is cut in
half in order to keep it at the same distance (in ~m.)

from the bottom of the grid.

Used in CDT to identify I-index of cell which coutrols
1.

Used in CDT to identify J-index of cell which controls

DT.
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z(30) Cycle number. Set initially to -1 in INPUT. In-
cremented thereafter in CDT.

e NDUMPT = 2(6) INPUT parameter. Used in EDIT to control frequency
) of tape dumps. A tape dump will occur every (NDUMPT)
. EDIT prints.
NECYCL = Z(??) Defined and printed in EDIT. The cycle number associ-
ated with the largest relative error in the energy
SUmMme.
NERR Global Used in ERROR ar exit flag. Prevents ERROR from
being called more than once during a single run.
NFRELP = 2(5) INPUT parameter. Used in EDIT to control frequency of
"long" prints. A "long" print will occur every
A (NFRELP) "short" prints.
. § .
13 NIMAX Local Used in REZONE as storage for IMAX/2 when IMAX > 1.
‘ NIMAX = 1 when IMAX = 1,
NIMAX] Local Used in REZONE as storage for NIMAX + 1.
.- NIMAX Local Used in REZONE as storage for JMAX/2.
NJMAX1 Local Used in REZGNE as storage for NJMAX + 1.
" NK Global Used in PH2, PH3, EDIT, INPUT, CDT, REZONE and
ERROR. Tells which statement of a subroutine caused
ERROR to be called.
NKA Local Used in PH3 as index.
NKB Local Used in PH3 as index.
NP = 2(80) Number of tracer points in use. Used in INPUT, .SETUP,

REZONE, EDIT and PH2. TInitially calculatzd i. SETUF;
recalculated in REZONE.

7(85) INPUT parameter. Maximum number of tracer points to
be generated. If fewer points are needed, MMP will
have the number actuvally generated. FMEMAX must not be
larger then the nurber allowed in dimensions of XP
and YP. Used in SETUP and REZONE.

NMPMAX
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NN

HODUMP

NPIACE

NFRINT

NRC

NREZ

NRZ

NSLAVE

HULLE

nggrems g+

ety

NIMREZ

JLocal

= 2(%6)

Local

Global

Global

i}

z(32)
7(20)

"

Local

Global

Local

Global

= 7(12)

U'sed as index in PH3 and PH2.

INPUT paramcter. Used in EDIT. When [IODUMP = 1, no
tape dumps arc made except on cycle O. Allovs user

to reétart a problem without wfiting on the restart

tape.

Used in REZONE for lining up added tracer points

with original ones.

Used in MAIN, CDT and EDIT. Prevents DT ond PRTIME
from being altered on intermediate prints. Also,
NPRINT = 1 flags EDIT to print and check energy
discrerancy.

Used in PH2, EDIT, SETUP and CDT to identify which
subroutine called ERROR. Used in ERROR for prinn;ng

error message.
Used in PHl and PH2 is advancing active grid.

Defined in SETUP. Equals maximum number of rezones
allowed. Used in REZONE to liue up new treacer ﬁoints
with tnose already in grid. Used in EDIT to deter-

mine the origirnal I and J of each tracer point.
Used in PH1 and PH2 in advancing ective grid.

Initialized in SETUP. Equals nuxber of rezones so
far performed. Used in EDIT for printout of 1-D
problems and for determining the original I and J of

each tracer point.

Used in PH2 as storage for slaved-ccll index vhen

transporting mass across right edge of cell.
Equivalenced to RHOW in <DT and ES.

INPUT parcmeter. Initially equals nurber of rczones
allowed in orne run. Diminished by one after each

rezone. Used in EDIT and REZOR
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it arer

Pl
P2

P3
Ph

P

P8
P9
P12

[}

2(k3)

z(k)

2(41)

2(19)

i

Global

Local
Local
Local
Local
Local
Local
Local
Local
Local

PABOVE Local

PBLO

Local

PIDTS Loca1‘®)

PIDY

PK

= 7(8)

Global

INPUT parameter, Nuwber of times the print interval
is to be rescaled. Used in EDIT. See FRDELT for
further details.

Used in EDIT to count the number of "short" prints -

'since the last "long" print.

Used in EDIT to count the nuwrber of prints (short

and lcng) since the last tape dump.

Defined and used in EDIT for 1-D problems. NZ =
L*%NRZ. ATter rezoning the grid NZ is used to scale
the values printed by EDIT for the total mass, energy

and momentum.

Cell-pressure. IMAX by JMAX array. Calculated in ES.
Used by PHl. The P-storage space is used for UK, VK,
and RHO storage in PH3. The P-array is initialized
at ithe beginning of PH3. )

Used in ES as storuge for various terms in the

pressure equations.

Used in PH1 as storage for pressure at top of cell.
Used in PH1l as storage for pressure at bottom of cell.

Defined and used in PH1 as l./(n*DT*DY).
Defined and used in PH2 as 1./(a*DT).

Defined in INPUT: = x. Used in REZONE, SETUP, PHl,
PH2, and PH3.

Used in SETUP and INPUT for defining input rarameters.
(See Appendix A) PK(3) used in EDIT to signal a
"long" or "short" print on first cycle of a restart

Irune
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PL Local(c) Used in PHL for saving pressures on leit side of

ERIRERLT

cell, Used in EDIT for crater depth printout.

Voo

Equivaienced in stundard OIT-RPM as fcllows:

3 PL = RST (for PH3)
P PL = PR = GAMC (for PH2) :
! PL(103) = SIGC (for PH2)
PMIN = 7(86) Used as 2 presswre cut-off. Calculsted and printed H
% in CDT as (CO) . (po) » (Umtn) . initially defined ;
! in INPUT as 10°. 5
3 PR Local(c) Used in INPUT and EDIT for tempcrary storage. g
i PRAMOA Local Printed and calculated in EDIT. The positive radial .
rorentum above JFROJ. Equivalenced to PR(8) in EDIT )
oniy.
PRAMCB Local Printed and calculated in EDIT. The positive radial

momentum belcow JPROJ. Equivalenced to PR(16) in .
EDIT only. -

PRDELT = Z2(h9) INPUT parameter. Gives the initisl time interval
betvween EDIT prints. There are five pasrameters which
controi printing frequency: PRDELT, IPCYCL, PRLIM,
PRFACT, and HUMSCA. If the user is printing on time
(PRDELT # 0. and IPCYCL = O.), DT will be adjusted so
that a print will occur exactly every PRDELT seconds.
If the user is printing on cycles (PRDZLT = O.,
I*CYCL # O.),a print will occur every IPCYCL cyzles.

PRLIM, PRFACT and HUMSCA are used to increase the
print interval. PRL1M is the time {or cycle) at which
PROSELT {or IPCYCL) end PRLIM are multiplied by PRFACT.
The new value of PRLTM establishes the next time (or
cycle) when the print interval will be rescaled.

This process continues at most NUMSCA times.

EXAMPLE: You wish Lo print every 1l x 10‘8 seCc. until

N you reucn 1 x 10~7 sec., “hen every 1 x 1077 sec. ntil’
1 x 10-6 sce. and every 1 x 1079 sec. thereafter:
PRORLT = L. x 1070 PREACT = 10.
PRLIM = 1. x 1077 NLESCA = 2,
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PRFACT

PRLIM

PRMAS

PRMV

PRMVP

PROB

FROJI

PROJU

PROPI

PRR

PRTIME

PRXRT

PRYBOT

= Z(h())

= Z(l;.’;)
Local(c)

Loca1(€)

Local(c)

z(1)

2{16)

]

"

2(73)

Local

Local

z(131)

i}

z(69)

z(67)

]

T TR O e SRRSO TR & Sl L0 S temd e L -

INPUT parameter. Used in EDIT as a factor for rescaling
PRDELT, IPCYCL,.and PRLIM when PRLIM-time or cycle is
reached. (See PRDELT.) Should be > 1.

INPUT parameter: *iwme or c¢ycle at which to rescale
PRDELT (or IPCYCL) and PRLIM by PRFACT. (See PRDELT.)

Used and calcwiat~d in EDIT. Total rass below JPROJ.
Equivalenced tc PR(12) in EDIT only.

Used and calculated in EDIT. Total axiel momentum
below JPRCJ. Egquivalenced to PR(12) in EDIT only.

Used and calculated in EDIT. Total positive axial
romentun below JPROJ. Equivalenced to PR(14) 3n
EDIT only.

INPUT parameter. Identifying problem nwrber. Used
in EDIT and INPUT.

INPUT parameter. Initial specific internal energy
of projectile. Used in SETUP and REZONE.

INPUT parameter. Initial radial velocity of projectile.
(Usually = O) Used in SETUP and REZONE.

Calculated and used in EDIT. For 1-D problems the
totals for cenergy, mass, momentum per uvait
area are printed. (i.e., they are divided by

Lx% (Nurber of rezones)) and stored in PROPI for printing.

Used in PHl as temporary storage of rressure and

pressure averages.

Initially set to PRDELT in INPUT. Thereafter cal-

culated in EDIT. When T = PRTIME, it is time to print.

INPUT paramecter. The outer radius of projectile (in
cms. ). PRART must be at a cell-boundary. Used in
SETUP and REZONE.

INPUT parameter. Y-value of boitom of projectile (in
crs. ). PRYBOT should be at a cell-bowndary. If no
"projectile" is to be generated, PRYBOT should be
set to -1l. Used in SETUP and REZONE.
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B
. PSCLE Local Used in MAP as a logarithmic scale factor foer the E
PTEMP Local Used in CDT when calculating JEM array (the maximum

pressure location in cach colwm).

W Local Us=3 ia PH3 to calculate plastic work when INTER = 99.

RADIUS
f 7(162) need not be a multiple of DX. Used in SETUP. Equivalenced :
to PK(12) in SETUP. :

PK(12) IWPUT parameter. Radiius ¢® sphere (in cms.). The radius

L3

RAMOIA Local Printed and calculaved in LDIT. Total radial momentum
above JPROJ. Equivalenced to PR(T) in EDIT only.

RATIO Local Used in CDT in calculation or DT. Ratio of (DXJDY)min

T )
My tn e s e St

to (U,V, local sound speed) . .

i RC Local Used and calculated in PHl as distance from axic to

LRI M ST i, srieli o

center of a cell.

[

RELERR Local Used in EDIT for storing and printing maximum

relative error in the energy sum.

3 ‘ REZ = 2(95) Flag defined in PH2 and used in EDIT. Signals when
the XEZONE subroutine should be called. (The rezone
flag is turned on when material begins to flow out

through transmittive boundaries. In REZONE each set

N TR A B RINORTL T IS W Pt

of four cells in the mesh is nmade into one cell. The

v

new mass is the sum of nasses in the four original

R

cells. Momentun and total cnergy are conserved but in

so doing some Kinetlic energy is chenged to internal.

ek

(The result is that rezoniag has a stabilizing in-
: fluence.) Vhen all permitted rezones have been done, f
E material is allowed to flow out through traunsmittive %
boundaries and the mass and energy are lost froam Fhe

system.

I T N P S PR Y

< REZFCT = Z(71) INPUT flag for rezoning. If = l., the grid is rezoned
(¥BREZ) times. If = O., no rezoning is done. Tested

in PH2 and =DIT.

w
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RHINT

RHINIT

Rijo

RHOFIL

RHC

RHOOUT

RHOSPH

RHOW

RHOZ

- RTM

Z(111)

2(15)

i

Local(c)

= 2(51)

2(138)

I}

)

z(103)

2(1.00)

]

Global

z{115)

[}

i

2(110)

Local

z(57)

1}

INPUT parameter. Initial density of projectile., Used
in SETUP and REZONS. In PH? it is uscd to determine

vhether material should be evaporated. (Seec EVAP)

INPUT parameter. Initial density of target. Used in
SETUP ard RTZONE.

Used in PH3 for temporary storage of cell density.

INPUZ parameter. Initial density of flller material
between the projectile and target. Used in SETUP
and REZONE.

INPUT parameter. Cells with p < RHOMIE are by-passed
in calcuwlation of DT.

INPUT parameter. Used in SETUP. In cells containing
sphere boundary RHOOUT is the density of material
outside sphere. Equivalenced to Z(103) and EVAFPMV
in SETUP,

INPUT parameter. Used in SETUP as the initial density
of sphere. Equivalenced to Z(10Q) and KVAFM in
SETUP.

Density of cell. Calculated in CDT, used in ES.
Equivalenced to NULLE in CDT and ES.

INPUT parameter. Normal density. Used in INPUT, CDT,
ES, EDIT, PH2 and PH3.

INPUT parareter. Round-off epsilon used in calculating

cutoffs. Used in CDT to calculate GAIN.
Iy = (ROEPS )(|wavizmum u or vl )

Used in SETUP, EDIT and PH2.

Used and calculated in PHl. Distance (cms.) from axis

to center of cell on the right.

calcwlated in PH2. Printed in EDIT. Totul nass lost

out right side of grid.
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RTMU = 7(10) Calculated in PH2. Printed in EDIT. Total redial- :
. worentum lost out right side of grid.

RTMV = 7(58) Calculated in PHZ. Printed in EDIT. Dotal axial~
. momentum 1o0st out right side of grid.

SAVEK Local Used and calcwlated in Fi2, Factor used in calculation )
of energy fluxes across right and top boundarie~ of
cells on reflective boundaries.

SIEMIN Glcbal Used in MAP, PH2. Calcuwlated in CDT. SIE cut-off
value = (W),

SIENEW Local Used and calculated in PHZ. Hew value of specific
internal energy.

SIESPH = 7(101) INPUT parameter. Initial velue of specific internal
energy of sphere. FEquivalenced to Z{10l) and EVAPEN
in SETUP.

SIGC Loeal(c) Used in PH2 for energy carried by mass moving across

. leftv side of cell. Equivzlenced to PL(103). (Sece

by Aprendix B.)

: SIGMU Local Used in PH2 for radial momentum moving across cell-

. bouadaries.

: SIGY Local Used in PH2 for axial momentum moving across cell-
boundaries.

SN = 72(65) INPUT flag: %hen = O. negative internal energy is to
te set to O, When = 1. negative internal energy is
to be left alone. Used in PHL and PH2.

SNB Local(c) Jsed in PH3 for ncrmal siress at bottom of a cell.
Equivalenced to P(3i3).

SNL = 2(105) Used in PH3 for normal sirees at left of a cell.

SNIX Local Used in Pu3. = SHL * X(I-1).

SIF Local(c) Used in PH3 for norral stress at right of a cell.
(=5,, at right.)

ST Local(c) Used in PH3 for normal sitress at top of a cell.

(= 8,, at top.)

PPN
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’ SOLID

SRATIO

STAB

B STB
STEZ

STKL

L'

STK2

STL

STLX

~ * B2/ » Mt W B EliAiad ™
!
" Wil s o

STR

STRENG

A et e e — e e

"

R T

o o

?P.

Globnl

Local

u

z(127)
2(128)

1)

2(130)

2(139)

Local(c)

z(29)

Z(11})

1

7(28)

2(106)

1

Local
(c)

Local

Local

C:” alated in INPUD as (RUOZ * AMDM). Used in PH2,
1-13 and CDT.

Used in CDT to calculate Df. The swallest ratio of

minimum cell dimension to maximum velocity.
Calculated in INPUl. Used in ES: = l~/(ESESP—ESES).

INPUT parameter controlling reflective (end axis)
boundary treatment. Usually = 1. Used in PH2,

INPUT rarameter. If SSh # O., REZONE is called on

second cycle of run. Used in EDIT.

INPUT parameter. Used in CDT. Initial value of
"stability fraction" for the calculation of DT. If
FINAL = O., STAB is constant. Otherwise its value
progresses from STAB to FINAL in a geometric pro-

gression.

Used in PH, for shear stress at bottom of cel’
Equivalenced to P(365).

INPUT paran :ter: EO‘ Used in yield-stre sth cal-
culation in PH3. See STRENG.

INPUT paremeter: Yl' Used in yield-strength cal-
culation in PH3. Sce STRENG.

INPUT parameter: Y?. Used in yield-strength cal-
culation in PH3. Sec STRENG.

Used in PH3 for shear stress at. left of cell.
Used in PH3. = STL * X(I-1).
Used in PH3 for shear stress at right of cell.

Calculated and used in PH3: yield strength of
raterial. (YO, Y., Y, supplied by user. )

N v 2 E
STRENG = (YO i ST )y - (1 - EO)
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STT

SUM

SUVE
SuML

SuMe

TARGI

TARGV

TARMAS

TARMV

TARMVP

TAU

= 7(143)

Local(c)

Local
Local
Local

z(84)

z(r2)

[

z(52)

(c)

Local

Local(c)

(c)

Local

Global

If STRENG < O., stresses are set to O,
If E > EO’ ZPRENG = O,

YO is  ZERO,

Yl is STK3,

Y, is STK2,

Po is RHOZ,

E is AIX of cell,

E, is STEZ,

p is density of cell,

po=p/py - L
Used in PH3 for shear stress at top of cell.

Used in PH2. Sums negative internal energy when

negat;ve internal cnergy is set to zero.
Used in PH2., Sums energy changes.

Used in SETUP to define JRADA.

Used in SETUP to define JRADB.

Time in seconds. Initialy defined in 1wFUT'. Incre-
mented in CDT. Adjusied in EDIT for printing.
Printed by CDT?, EDIT, REZOWE.

INPUT rarameter. Initial value of specific internal
energy of target. Used in SETUP and REZONE.

INPUT parameter. Initial value of axial~velocity of
target. Used in SETUP and REZONE.

Used in EDIT. Total mess above JPROJ. Equivelenced
to PR(4) in EDIT only.

Used in EDIT. Total axial nmomentum sbove JPROJ.

Equivalenced to PR(5) in EDIT only.

Used in EDIT. Total positive axial momentum above

JPROJ. BEquivalenced to PR(6) in EDIT only.

Calculated in SETUP and RFZONE. Area of cell face:

= 1(x(152 - X(I-l)z). Used in most subroutines.
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TAUDTS

TAXRT

TAYBOT

TAYTOP

TEPRO

TESTRH

TETAR

THO3

TIEPRO

TIETAR

TKEPRC

TKETAR

TNCH

TOPM

Local

[

z(107)

7(88)

it

2(89)

Local(c)
Globel
Loce1(C)

Local

Local<c)
Local(c)
Local(c)
Local(c)
Local
Local

= 2(63)

Used and calculated in PHl: = TAUxDT.

INPUT parameter. Outer radius of target (in cms.).
TAXRT should be at a cell-boundary. Used in SETUP
and REZONE.

INPUT parameter. Axial location of bottom of target
(in cms). TAYBOT should be at a cell-boundery. If no
"target, " TAYBOT = -1. Used in SETUP and REZONE.

INPUT parameter. Axial location of top of target (in
cms ). TAYTOP should be at a cell-boundary. Used in
SETUP and REZONE.

Used in EDIT. Total energy below JPROJ. Equivalenced
to PR(11) in EDIT only.

{.2)*RHOZ. Used in CDT in

[t}

Calculated in INPUT:

defining pressure scale factor.

Used in EDIT. Total energy above JPROJ. Equivalenced

to PR(3) in EDIT only.

du , Ir . u

- a3 . = &f0OY = o
Used and calculated in PH3: 3(81' + 3z + r)'

Used in EDIT. Total internal energy below JPROJ.
Bquivalenced to PR(9) in EDIT only.

Used in EDIT. Total internal energy above JPROJ.
BEguivalenced to PR(1) in EDIT only.

Used in EDIT. Total kinetic energy below JPROJ.
Equivalenced to PR(10) in EDIT only.

Used in EDIT. Toital kinetic energy above JPROJ.
Equivalenced to PR(2) in EDIT only.

Used in MAP to associate a given density with the
printed symbol.

Used in EDIT: = time now; saved when EDIT calls-CDT

after calling REZONE.

Cglculated in PH2. Printed in EDIT. Total mass lost °

out top of grid.
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TOPMU

bt TOPMV

TOTSPH

TRIAL

TRNSFC

TSTOP

TWOPDT

‘IWOPT

UAMPY

ULEF

; UKT

UL

UHMIN

e

1}
N
—
D
~

1]
N
—
N
(2
~

I
(]
~
i
5=
\N

1]
N
—~

1
<
~—

Global
Global

Local

Iocal

= 2(129)

Colculated in PH2. Printed in EDIT. Total radial-

moientum lost out top of grid.

Calculated in PH2. Printed in EDIT. Total axial-

momentwn lost out Lop of grid,
Used in SETUP. Total volume of sphere.

Used in CDT. Maxinum sound-speed or velocity used to
define DT.

Defined in INPUT: = .4. Used in PH2 to define maxi-
mum transport velocity. (See UVMAX.)

1NPUT parameter. Value of T at which execution stops

vhen stopping on time rather than cycles.
Calculated and used in PH2: = 2¥%1*DT.
Calculated in INPUP. Used in PH3: = 2n.

Radial velocity of cell. (IMAX by JMAX array.)

Used in PH2 for U of mass moving across right cell-
edge. .

Used in PH2 for U of mass moving across top cell-

edge.
Used in PH3 in calculating energy sum.
Used in PH2 to mcve tracev-points.

Used in PH3. Temporary storage for part of U array.

Used in PH3. Temporary storage for U(K).

Used in PHL for U on left. Used in EDIT for crater
depth printout. Equivalenced as follows in stendard
OIL-RPM:

UL(103) = CRAD (for EDIT)

UL = RSil (for PH3)

UL = FIEFT (for PH2)

UL(103) = YArC (for PH2)
Calcuwlated in CDP. Used as velocity cutoff in PHZ2,PH3,
and MAP: = (ROBFS)*(maximum sound-specd or velocity).
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W
. WK Local Calculated and used in PH2. Temporary storage for
U(K ) *aMX(K).
s UMKP Local Calculated and used in PH2. Temporary storage for
. U(K+1 )eAMX(K+1).
MOM Local Calculated and used in PH2: = MASS*U(K).
UNxxx = Z(xxx) Unused Z-storage.
UNEW Local Calculated and used in PH2. New value of U.
UOTK Local Calculated and used in PH2: = WK/TAU(I).
UOTKP Local Calculated and used in PH2: = UMKE/TAU(T+1).
UoX Local Used in PH3: = U/X.
URR Local(c) Used in PH. and PH2. Temporary storage for velocity
and velocity averages.
USCLE Local Used in MAP as logarithmic scale factor of radial
* velocity map.
UVMAX = 7(22) Used and calculated in PH2. Maximun transport velocity.
In radiel direction UVMAX = TRNSFC*DX(I)/DT.
In axial direction UVMAX = TRNSFC*DY(J)/DT.
v Global Axial velccity of cell. (IMAX by JMAX array.)
VABOVE Local Used in PHl1 and PHZ2 as storage for velocity at top
of cell.
VALUE Local Used in MAP in orinting maximum value of each map
: symbol.
e 2
3 VAMMP Local Used in PH2 for axial velocity of mass moving across
R right cell-~edge.
3 VAMPY Local Used in PH2 for axial -elocity of mass moving across
3 top cell-edge.
\ VBAR Local Used in PH3 in calculating energy sum.
VBLO Iocal Used in PHl as storage for velocity at bottom of cell.
VEFF Leecal Used in PH2 to move tracer points.
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vy

R T K]

VEL Local Used in PH1l as subeycle flag.
Lo VFACT Local Used in PH3 in setting boundary conditions.
; VINI = 7(112) INPUT perameter. Initial axial velocity of projectile.
o Used in SETUP and REZONE.
§
t VINSPH = 2(102) INPU: parameter. Initial axial velocity of sphere.
: Used in SETUP. Equivalenced to 2(102) and EVAPMU
in SETUP.
VK Local(c) Used in PH3. Temporary storage for part of V array.
VKT Local Used in PH3. Temporary storage for V(K):
VMK Local Calculated and used in PH2: = V(K)*AMX(K).
VML Local Calculated and used in PHZ: = V(XK+IMAX )*AMX(K+IMAX).
VNEW Local Calculated and used in PH2. New value of V.
. VOLSPH Local Calculated and used in SETUP. Volume of toroid gen-
erated by a cell. Used in setting up sphere.
Vo Local Calculated and used in ES.
: = (norral density)/(density of cell).
VSCLE Local Used in MAP as logarithmic scale factor for axial
velocity map.
VT = 2(55) INPUT parameter. Used in PH2 as minimum mass flux
(across top or right side of cne boundary cell in one
cycle) neceded to trigger a rezone. Usually
3 -0
VT ~ Po ¥ 10 .
WDYF Local Used in PH2 as temgorary storage for DY(J) or DY(J+l).
3 WFLAGF Gobal Used in INPUT end EDIT. Flags first cycle. Set = l.
in INPUT. Set = O. in EDIT.
WFLAGL Global Used in MATH and EDIT. Flags last cycle. Set = 1.
\ in EDIT. )
: WFLAGP Local(c) Used in EDIT. Flags beginning of printout of pro-
: perties for cach cell in a given column.
% -
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. " ws Loca1(C)
. WSA roca1(C)
* WSB Loca1(€)
t, WSC Loca1(C)
WSD Local
WSMAX Local
WSMIN .Local
WSOUT Local
WT Local
A WTA Local
] WIB Local
ff X Global
E -
;% XIENRG = Z(14C)
4 XKENRG = 2(1h1)
;% XL2 Local
@E XMAX = 2(18)
- XP Global
: ’Ke Local
3 XTENRG = 2(1h2)
Y
3 ) XuM Constants

e e e T T SN e SRETINE, e e Ly e
B AR T SR e T e T e -

Used in most subroutines for local working storage.

Used in most subroutines for local working storage.

Used in most subroutines for local working siorage.

Used in most subroutines for local working storage.

Used in PH2 local working storage.

Used in MAP to define scale factors.

Used in MAP to define scale factors.

Used in PH2 for adjusting over-emptied cells.

Used in CDT for local working storage.
See WT.
See WT.

Distance (cms) from axis to outside of cell.
valenced to XX array such that X(0) = xx(1).

Equi-

Total internal energy. Calculated in EDIT and used
for printing labels on tracer point plots.

Total kinetic energy. Calculated in EDIT and used

for printing labels on tracer point plots.

Calculzted and used in SELUP for placing sphere:
2
= (x(1-1))".

Calculated in SETUP: = X(IMAX).

Tracer~point x-coordinates. Used in INPUT, SETUP,
EDIT, PH2 and REZONE.

Calculated and used in SETUP for placing sphere:
, 2
= (x(1))".

Total energy. Calculated in EDIT and used for prianting

labels on tracer point plots.

Used in MAP. Has negative alphabetic characters for

maps. Defined in DATA statement.
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i

Ye

AN e
.

YAMC

s .
o bt ¢4

YBOTTM

At J "
ek

Yc2

YCENTR

} YDIFFB
YDIFFI
YDIFFO
YDIFFT
YLINTA
YLI&TB
YLCWER
YMAX

YP

IRINTA

. YRINTB

-y

YTOP

[ SRR

1

Global

Global

= Z{81)

(c)

Local

Local

Local

"

PK(13)
z(163)

Local
Local
Local
Local
Local
Local
Local
Local

Glcbal

Local

Local

Local

S FESe

B o T e ]

Equivalenced to X avray so as to make X(0) availeble.
Distance (cms) from bottom of grid Lo Lop of cell.
Equivalenced to YY array such that Y(0) = vy(l).

INPUT tracer point flag: when = -2, tracer points

are calculated; when = 0, tracer points not calculated.
Calculated and used in PH2. Axial momentum cf mass

moving across 1 ft side of cell.
UL(103).

Equivalenced to

{See Appendix B)

Calculated and used in SETUP in placing sphere:
= Y(J-1).

Calculated and vsed in SETUP in placing srhere:
= (YCEifiR)®.

INPUF parameter. Distance (cms) of center of sphere
from bottom of grid. YCENTR must be at a cell-
boundary. Used in SETUP. Equivalenced to PK(13)
in SETUP only.

Calculated and in SETUP in placing sphere.

Calculated and in SETUP in placing sphere.

Calculated and in SETUP in

0

placing spherc.

Calculated and used in in placing sphere.

Calculated and in placing sphere.

Calculaled arnd in SETUP in placing sphere.

Calculated & in SEXY placing sphere.

Calculated in SETUP: = Y(JMAX).
Tracer-point y~coordinates. Used in INPUR, SETUR,

EDIT, PH2 and REZONE.

Calculated and used in SETUP in plucing sphere.

Calculated and used in SETUP in placling sphere.
Calculated and used in S&5TUP in placing sphere.
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Special
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Calculated and used in SETUP in placing sphere.

Zquivalenced to Y array so as to rake Y(0) available.
Storage for most of the input-parameters. The Z-array
(150 words) i. written on tape for restarts. Used in

THPUT, MAIN, and SETUP. (See Appendix A)

)
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APPENDIX A
Z~-STORAGE LIST®D NUMMRICALLY

* User-supplied input-values.
2% Must have a "2" in column 1.

1% ¥ust have a "1" in column 1.
Must be included in a restart input
input deck.

R
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= fec Diclionary for meuning and use.
g ¥1, PROB 30. NC 59. UN59
2. CYCL® 31 UN31 60.  N10
. Dr 32. NRC 61. N1
.  NUMSP 2%¥33, IMAX 62. GAMMA
] 2%5, NFRELP 4. IMAXA 3. TORM
246, NDUMPT 2%35. JUMAX 6o ROTMU
2%T., ICSTOP 36.  JMAXA ¥5. SN
8. PIDY 37. KMAX 66, TOPMV
9. TOPMU 38. KMAXA *¥67. PRYROT
10. RIMU 39. BOM *68. PRYTOP
*#11, STKL 0. BOTMV *69. PRXRT
2¥12, NUMREZ 41, NUMSPT *70. CYCPE3
13. ET™M 42, CZERO *71l., REZFCT
1k, UNLh 2%)3, NUMSCA ¥72, TARGI
*¥15. RHINIT *4l, PRLIM *73, PROJU
*16, PROJI €45, REDELT 74, BBOUND
17. UNlT *¥6,  PRFACT *75., EVAP
18. ¥MAX %7, IL 76. ECK
19. Nz 248, 12 TF. NECYCL
20. WREZ 2x49. TIPCYCL 78. 1II
¥21L,  AMDM 1*R 50. TSTOP 5. I
22, uyvMAX %5), RHCFIL 80, WP
23. UN23 ¥52,  TARGV Bl Y2
*2h,  DMIV 53. N3 82, EZPHL
2¥25, JSTR 2xsh, IVARDY 2x83. IVARDX
26. DINA 55. VT 84, T
*27. CVIS %56, 16 2%¥85. WFAX -
*¥28, STK2 57. RTH 86. FPMIN
A *29, STRZ 58, PTMV 2#87. INTER
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*88. TAYBOT X122, ESES ¥R153. PK(3): When = ~l.,
*89. TAYTOP X123, ESALPH program will restart
Cy - vk . from L.pe and do a
90. Ihuﬂ\P 124, ESBET 4 "long" EDIT Pl'int of
9L. MC ¥125. KSCAPB ' the pickup cycle.
“ . When = -2., program
- 92. MR 126. IUMAP will restart from
; 93. 2 127. 8S1 tape and do a "short"
E 1 FDIT print of the
& 9%. MB 128, ss2 pickup cycle.
95. REZ 129. UMIN *162. Radius of sphere
%96, NODUMP ¥130, Ssh (RADIUS).
97. UN9T 131, PRTIMZ - #¥163. Y-center of
0. N8 132, EOR sphere (YCENIR).
) ) 1%¥16h. When z(164) > O.
gS. UNS9 133. EOT CARDS will be
*100. EVAFM(RHOSPH) 13%. EOB called by SETUP
to read "special
#101l. KVAPE(SIESPH) 135. EMOR input. (See "OIL-
¥102, EVAPMU(VINSPH) #136, DXF RPM Input for
Special Setup
- *103. EVAPMV(RHOOUT) *137. DYF on page 23.)
1 104, EZPH2 ¥138.  RHOMIN
] 105. SNL *¥139. STAB
EE
i 106. STL 140. XIENRG
*107. TAIRT 1h). XKENRG
108. IDNMAP 142, XTENRG
109. 1IPRMAP 143. SIT
¥110. ROEPS *1bkl, DIMIN
#111, RHINT 145. TRNSFC
i *112, VINI 1k6. EMOT
3 *113. FINAL 2¥147. JEROJ
f 114,  IVMAP 148, CNAUT
¥ ¥115. RHOZ *149, BBAR
¥ *116., ESA 1¥150. EMOB = O (Lecc card cf input unless
g% *117. ESEZ restarting from tape.)
PX array follows the Z array in Blank
g *118. ESB Coumon; so PK(1) from the beginning of
‘% N *119. ESCAPA Rlank Cormon ls equivalent TO Z(151).
t -~
3 ¥120. ESESP 1#8151. PK(1) should be the same as PROB.
éi v *121, ESESQ *R152. Cycle to restart on.
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ALPPENDIX B
VARIABLES USED FOR FLUX®S ACROSS CkLI. BOUHDARIES

t - ¥
5 . Mass Energy
AMPY DELET

i ?
| |

GAKC(J) D —D> AP SIGC(J 4> ~4.> DELER
Ay DELEB
Radial Momentum Axial Momentum
AmJe AMVT

1 I I
3 FLEFD(J) ~—-> —DAMR  yanc(g) —O —L> AMVR
3 A
3 R "i\ ]
AMMU A
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